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Foreword 
The Mediterranean Basin boasts a unique heritage of nature and culture. As one of the world's 
biodiversity hotspots, the Mediterranean harbours a valuable repository of unique species and 
habitats. The region is also exceptional in the diversity and richness of the cultures which 
have shaped the Mediterranean into what it is today. Nature and culture come together in 
the region's landscapes, contributing to a distinctive sense of Mediterranean identity which, 
despite local differences, transcends both shores of the Basin. These landscapes are inherently 
dynamic, reflecting the ebb and flow of the daily life of Mediterranean people over time. 
However, they are also increasingly threatened with a loss of their distinctive character through 
insensitive changes which lead to a loss of sense of place. 
The Maltese Islands are sadly no exception. Whilst the country's landscapes are fundamental 
in contributing to Maltese identity, they are also increasingly being altered through trends 
such as increased urbanization, leading to a loss of that which is characteristically Maltese. 
The reversal of this trend requires a thorough understanding of the characteristics of these 
landscapes, and of the pressures that they face. This must be grounded in an appropriate 
academic methodology which cuts across traditional disciplinary boundaries, and which 
involves representatives from various sectors of society. It must be borne in mind that our 
landscape issues, indeed the full suite of our environmental issues, often boil down to 
incompatibilities between the pressures people exert and that which the environment can 
realistically sustain. The full involvement of people in decision-making through participatory 
planning is thus indispensable to finding long-lasting solutions. 
Similarly, landscape management must now look not only to preventing further damage, but 
also to pro-actively mitigating damage already done. It is time for the human race to make 
amends for its mistreatment of the planet, and landscape ecology is providing valuable 
guidance for using habitat restoration in this manner, to provide alternatives for habitats and 
ecological functions destroyed by human activity. This is not to say that such tools should 
be used to compensate for further habitat destruction; this is far from the case. However, an 
effective suite of protective conservation and pro-active restoration measures could go a long 
way towards improving the integrity of ecological habitats and landscapes. 
This publication, which was made possible through UNESCO financial aid and the support 
of the Maltese National Commission for UNESCO, advances such an approach, combining 
ecological and social sciences in producing a methodology for evaluating Mediterranean 
landscapes, with a view to enhancing their management through conservation and restoration. 
This work echoes a growing call for a less restricted approach to the preservation of our natural 
and cultural heritage, through interdisciplinary and transdisciplinary approaches which focus 
on holistic and integrative management. It is indeed apparent that if 
we are to sustain our landscapes, and all the functions therein, for the 
benefit of both present and future generations, that such a planning 
approach is a necessity, rather than merely an option. 
Professor Charles 1. Farrugia 
Chairman 
Maltese National Commission for UNESCO 
~" ~~ 
Preface 
The Mediterranean is experiencing severe pressure from population growth and coastal development, 
with all the secondalY impacts which these lead to. These phenomena in turn are generating tension 
between economic and social needs and the need to conserve locally, regionally and globally important 
ecosystems. This tension is particularly acute given that the Mediterranean Basin is one of the world's 
richest repositories ofbiodiversity, whilst also acting as an interface for different cultures. 
When Dr Louis Cassar first discussed his research topic with us - a landscape approach to ecological 
conservation in the Mediterranean - we were delighted to be involved and now welcome the 
opportunity to write this preface. Our work with Louis made us well aware of his considerable interest 
and experience in this increasingly important area of research. In addition, Louis was adamant that 
the research had to include a degree of stakeholder participation. After all it is people who are behind 
both the pressures to develop and the desire to conserve, and by people we don't only mean scientists, 
environmentalists, entrepreneurs and politicians. We also mean local residents, resource users such as 
farmers, civil servants, tourists and so on; in short anyone who does have a 'stake' in what is going on 
and what may happen. If participation is to mean anything, then it has to be genuine and not merely 
contend with consultation with a few 'experts'. Any research which aims to address this issue and 
explore ways and means of reconciliation between forces of conservation and those of socio-economic 
change has to be welcomed. 
But why use landscape as a spatial unit for exploring all of this? 
At one level this may seem like an odd decision. After all, as the historian Simon Schama has written: 
"landscapes are culture before they are nature - constructs of the imagination projected onto 
wood and water and roc1<" 
(Schama 1995, page 61). 
How can such a socially constructed unit allow for a scientifically-based analysis of ecosystems? An 
advantage is that landscape is by definition 
" ..... an area, as perceived by people, whose character is the result of the action and interaction 
of natural and/or human factors" 
(Council of Europe, 2000). 
Thus, landscape begins with an assumption of being the result of an interaction between the 
physical and the human, and that is precisely the issue faced in coastal zones of the Mediterranean. 
The region is after all one which has been shaped as much by its long history of human occupation 
as by the natural physical forces operating in the region. Other more commonly employed spatial 
units based on administrative or governance considerations do not necessarily share this holistic 
starting point and thus are immediately compromised. Landscapes are now viewed as being 'multi-
functional', integrating ecological, economic, socio-cultural, historical and aesthetic dimensions, 
thus providing a natural meaningful scale for looking at impacts. The prospect of testing the 
potential of landscape as a means of exploring the interactions between ecological quality and 
people was exciting and groundbreaking. 
Louis' research, as summarized in this book, is a 'must read' for anyone engaged in conservation. 
While the results are from the island of Gozo and thus site specific, the philosophy and methodology 
have a much wider applicability both within and beyond the Mediterranean. 
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Introduction 
Biodiversity conservation has nowadays made its way onto the agenda of several countries and 
international organizations, with the twin recognition that, on the one hand, the crisis ofbiodiversity 
loss is increasingly urgent, and on the other hand, that solutions do not lie only in science but also in 
society and culture. Indeed, it has often been argued that conservation is a western construct, a product 
of a society which has attained an adequate standard ofliving, and through which the developed world 
has endeavoured to protect and enhance the habitat of selected charismatic species. It is certainly 
challenging to argue the case for conservation of a species when its interests conflict with basic survival 
needs of human societies. However, biodiversity conservation is definitely more than a luxury concern, 
and is a nmdamental component of the concept of sustainability, with the latter idea nowadays being 
touted by all and sundly. Much as it is not a palatable idea to many, we must acknowledge the fact that 
sustainability depends on our learning to live in a harmonious balance with other species, sharing not 
only space but also resources. Ifhumankind does not do this for ethical reasons, it must at least do it to 
selfishly ensure its own long-term survival and quality oflife. 
Whether or not one associates with the term Anthropocene and Homogenocene, coined in recent 
years ID illustrate the pervasive extent of human influence on the Earth, there is no denying the 
fact that the human footprint has increased dramatically, way beyond the limits of sustainable 
growth. Malta is certainly an illustrative example. In my youth, agricultural land surrounded 
villages in Malta; today, our urban footprint surrounds what remains of our pocketed agricultural 
land. Comparing Malta to our European counterparts, the average rate of urban land-cover in the 
latter is only 8%; in Malta, we have exceeded 27%. In the decades that followed Independence, we 
have built up more than three and a half times what had been built up in seven thousand years of 
colonization. Over a span of a few decades, the urban land-mass increased by circa. 361%; over 
this same time frame, the number of dwellings increased by 121%, as the population increased 
by 29%. Add to this, the substantial proportion of dwellings which presently lie vacant, even while 
new constructions continue to abound. One could also talk of the questionable aesthetic merit of 
particular new buildings, where the prerogative seems to be largely that of deriving maximum 
financial utility by squeezing in as many residential units as possible. So far this is not widespread 
in Gozo, but the omens of change are rearing their ugly head. 
In writing this book, I sought to approach conservation from the angle of sustainability. Gozo, 
and indeed the Maltese Islands in general, have considerable merit in terms of biodiversity, with 
richness and diversity disproportionate to their small size. Notwithstanding the considerable 
agricultural footprint on Gozo, the island still harbours a biogeographically interesting biota, but 
given a growing human population and associated urbanization, the urgent need for conservation 
efforts is apparent. Nevertheless, implementing conservation is a complex affair within the local 
context, particularly because of the key constraint of varied and conflicting demands on land within 
a very small area. For this reason, it is difficult to consider conservation without due regard for 
all the dimensions of sustainability, i.e. environmental, social, economic and cultural. Landscapes 
provide an ideal framework for such an approach due to their qualities as an interface - linking 
society and nature, past and present, tangible and intangible characteristics. Landscapes indeed 
provide a uniquely dynamic setting, a living space or arena, for the drama oflife! 
A holistic perspective is fundamental to any landscape approach, with a focus not only on specific form 
and function but also on the broader context which endows a place with the character that defines it. 
Conservation, whether of species or habitats, is about more than simply seeking to preselve the object 
of interest. It is about ensuring suitable conditions for it to persist and flourish into the future, by 
addressing any and all factors that are relevant. Our failing has perhaps been, to-date, to focus only 
on what we wish to conserve without much consideration of the bigger picture. Take, for example, 
Malta's few remaining relatively pristine areas, largely relegated to 'postcard' status, i.e. amenable to 
a nice picture but only if one ignores the context of buildings, quarries, construction sites and rubble 
that constitute the surroundings. Bearing in mind that conselvation depends on people, it is also 
imperative to foster an ethic that allows for the continued existence and well-being of other forms of 
life. Regrettably, this is hardly the case, certainly not locally, where the actual 'experience' of nature 
is slowly but surely being lost, with natural areas now pocketed in isolated refugia within heavily 
fragmented landscapes. With the continued loss of our natural heritage, our velY cultural identity is 
under threat. Increasingly, we are seeing the systematic and rapid conversion of typical townscapes and 
villages into a faceless urban mass; indeed, one of the key findings of this work was that urbanization, 
with its endemic congestion and density, is deemed to be the major factor in landscape change and 
degradation. This trend is particularly ironic given our economic dependence on attracting foreign 
visitors to our shores; it is cleanliness and order, distinctive and intact townscapes, a decent road 
network and a rural character that is typically Mediterranean, which catch the attention of prospective 
visitors, not the ubiquitous silhouette of tower cranes and incessant building activity nationwide 
that has characterized our landscapes! My good friend and entomologist, (Dr) John Deeming, said 
to me during a recent trip to Gozo, "My word, you are so lucky to live on such a lovely island in the 
Mediterranean, but how long will all this last, I wonder?". In truth, this is a predicament many have 
reflected upon as the encroaching urban footprint encroaches further, under the pretext of progress! 
For these various ethical and pragmatic reasons, we need to safeguard our remaining heritage 
- natural and cultural - at every cost. We need to ensure that any activity, social, economic and 
otherwise, does not continue to jeopardize the environmental resources on which we depend. This 
book is intended to serve as a contribution in this regard, outlining a methodology developed in order 
to provide a linkage between the natural and social sciences, towards the end goal of conservation. I 
hope that this publication will not serve as a record of Gozo of the past, testimony to a lost heritage, 
but rather that it serves as a spur for genuine and pro-active conservation efforts on the island. 
Louis F. Cassar 
Xagtlra, Gtwwdex 
Malta 
Summer, 2009 
A Landscape Approach 
to Conservation: 
"Pra9matic yet ele9antly written! As coastal areas of the Mediterranean are confronted 
by ill conceived developments , ne9atively influencin9 both the physical and cultural 
environment, it is important that decision makers, as well as the scientific community, 
read this stimulatin9 and hi9hly topical book. It clearly indicates that 900d science, when 
linl<ed to the participation of affected communities , can help formulate rational policies 
to achieve a more sustainable future. Althou9h the main focus is the island of Gozo, the 
methodol09Y has much wider scope for conservation and could be effectively applied to 
other fra9il e islands and mainland locations around the Mediterranean Basin and beyond." 
Brian D Clark, Professor of Environmental Management and Planning, Aberdeen University. 
"The Mediterranean landscape is a much admired heritage, and a ma9nificent birthri9ht for the 
people who live in this re9ion. But Louis Cassar has documented most ably the many threats that 
it is now under. His admirable and authoritative bool< is based on work done in the Maltese island 
of Gozo, whose landscapes are bein9 eroded fast. But the author is not interested in a tale of woe 
about a landscape in retreat. Instead he presents an alternative future for the island, based upon 
the landscape approach, in which the needs of both people and nature are considered t0gether. He 
shows how natural and cultural values can be restored, and a 9reen network created on Gozo. It is 
hard to be optimistic about the human environment these days but there are places where we can 
quite easily demonstrate how people and nature can rediscover a healthy balance. A small island 
lil<e Gozo is a 900d place to start. Louis Cassar's bool< is valuable because it shows what is possible." 
Professor Adrian Phillips, Chair IUCN World Commission on Protected Areas (1994-2000) 
"Louis Cassar's book delivers the lon9 professed and hi9hly acclaimed 90al ofinte9ratin9 ecol09ical 
with social sciences towards conservation and land-use management, in the most amenable and 
appropriate context for that purpose: the landscape. The author achieves his 90al theoretically, 
methodol09ically and empirically, thus takin9 the discourse on landscape multifunctionality and 
sustainability a very substantial step forward, to the illustration and methodol09ical ne9otiation 
of the necessarily holistic and inte9rative nature of (landscape) management and conservation." 
Theano Terkenli - Professor of Geography, University of the Aegean 

Chapter 1 
Evolution of Mediterranean landscapes 
A region of contrasts 
The formation of the Mediterranean was 
characterized by a series of extraordinary geo-
tectonic and geographical events that occurred 
over a wide range of spatial and temporal scales 
(Hsli 1983; Margalef 1985). Often cited as 
the cradle of civilization, the Mediterranean 
Basin has provided a base to some of the 
globe's oldest cultures. Archaeological 
evidence of early settlers in the region dates 
back at least one million years. Fossil remains 
dated at 400,000 years B.P., indicate that 
humans colonized various locations around 
the semi-enclosed Sea on a long-term basis, 
albeit living a nomadic existence, and 
exploited available resources that occurred 
in the region. Closer to date, with the advent 
of the agricultural revolution some twelve 
thousand years ago and, as a consequence of 
food surplus, permanent settlements began 
to form around the Mediterranean. Over the 
centuries, the region served as a crossroads 
to various peoples and societies. Today, the 
region is a melting pot of different cultures 
and a meeting point for three monotheistic 
religions, which have co-existed, not without 
difficulty, for many centuries. 
The regional identity of the Basin's diverse 
societies is strong, shaped by the often austere 
environment in which people lived, and by 
centuries of commerce, as well as conflict. 
Figure 1.1: Satellite image of the Mediterranean 
Basin (Source: Google Earth Plus software). 
Despite the diversity, the peoples inhabiting 
the shores of the Mediterranean have much 
in common; they not only share the sea itself 
but also the physical environment around its 
shores. Following centuries of exploitation of 
the region's resources, resulting largely from 
the demands of ever-growing populations as 
well as from the multitude of conflicts that laid 
waste a once productive land, the countries 
that share a Mediterranean coastline now face 
common environmental challenges (Benoit & 
Comeau 2005). In this context, neighbouring 
countries have much to gain from a cooperative 
approach to solving such challenges. As 
pollution problems worsen and as the pressure 
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on resources increases, transnational issues 
will multiply, thus heightening the need for 
joint action towards conservation by the states 
bordering this semi-enclosed sea. 
There are serious questions today about the 
Mediterranean region's environmental ability 
to support its growing human population in the 
medium term. In the thousands of years during 
which humans have lived in the Mediterranean 
Basin, and in particular during the past few 
decades of exceptionally fast development, 
civilization has profoundly influenced the 
region's ecology and degraded the environment. 
In ancient times, for instance, thick forests often 
extended down to the shore. Today, forests have 
been largely replaced by dense scrub vegetation 
and even lower seral stages. Depletion and 
degradation of resources, including freshwater, 
forests, coastal areas, and marine fisheries, is 
a growing concern, as is pollution within the 
region itself(Margalef 19 8 5; Blondel & Aronson 
1999; Benoit & Comeau 2005). 
Ecologically, the Mediterranean Basin 
features a variety of ecosystems, notably 
marine, wetland, and hinterland/mountain 
ecosystems, each unique for its richness 
and diversity. Consequently, biodiversity is 
generally much richer in the Mediterranean 
(including southern Europe, North Africa and 
the Levant), than in the rest of Europe (Synge 
1993), with an abundance of endemism that 
is unequalled when compared with northern 
ecosystems. Moreover, Mediterranean coastal 
ecosystems are of special interest for a number 
of reasons, both biological and economic. 
The more notable biological reasons are: 
(i) they are transitional between tropical 
ecosystems and arboreal ecosystems (Batisse 
1990a); (ii) the Mediterranean Basin is a rich 
biotope featuring many unique ecosystems 
that support many thousands of species, a 
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high percentage of which are endemic (Leon 
et a!. 1985); and, (iii) Mediterranean coastal 
ecosystems have long been associated with 
human activities, and hence may provide 
baseline data to determine the impact on 
biotic diversity. Such historical information is 
important for understanding and managing 
biodiversity (Mooney 1988). 
One need only VISit the Mediterranean 
Basin briefly to realize the uniqueness of 
the region. Its landscapes and topography, 
as well as the habitats and biota, all 
contribute towards the region's richness and 
diversity. The Mediterranean possesses some 
remarkably interesting ecosystems, which 
are important both biologically and socio-
economically. Notwithstanding, numerous 
important areas are not adequately protected 
and various are under threat, mainly from 
development. A growing and increasingly 
consumptive population, whose greatest 
demand is land area to develop for both 
urbanization and industry, is subjecting 
remaining pristine areas to intensified 
pressures. Thus, biodiversity within the 
Mediterranean Basin is increasingly at risk 
since mounting pressures on natural areas 
often lead to change in land-use patterns; 
such escalation may also lead to demands on 
ecological resources within the region that 
are unsustainable. Conversely, economic 
activities such as agriculture and tourism, 
which depend to a large extent on the vitality 
of ecosystems, will suffer if haphazard 
development region-wide is not contained. 
Moreover, a further loss of species will 
diminish the aesthetic value of the region, 
a factor which may have an unquantifiable 
effect on future generations (Cassar 2001). 
At a general level, biodiversity is recognized 
as having numerous values, which can be 
broadly classified into three groups. At 
one level, biodiversity is essential for the 
maintenance of ecosystems in the long-term 
and for their efficiency and stability in the 
short-term. Another group of benefits is 
more utilitarian, related to the economic 
value of nature's products, which includes 
the vast unstudied 'reservoirs' ofbiodiversity. 
Finally, biodiversity also has value for its 
spiritual and aesthetic assets for humankind 
(Wilson 1994). 
Demographically, the Mediterranean 
constitutes two sharply contrasting situations, 
the northern European Union region and 
the 'eastern and southern shores region', 
each with its separate history. The five EU 
Mediterranean states (as at 2003) had a total 
of some 165 million inhabitants while the 
southern and eastern shore states supported a 
population of some 235 million. EU member 
states enjoy an average yearly income of about 
€19000 per capita, while the average income 
for the 'southern' states is often less than 
€3700 per capita per annum, equivalent to 
more than five times less (Di Castri 1998; 
Benoit & Comeau 2005). Population density 
also varies a great deal and ranges from just 
under 1300 inhabitants per km2 in the 
Maltese Islands (Comad 2008), being the 
highest for Europe, to 28 inhabitants per 
km 2 in Corsica. 
Population expansion has already had a 
notable negative influence on numerous 
Mediterranean coastal locations, in particular, 
areas subject to urban sprawl and sites of major 
tourist attraction, as well as industrial projects 
and complexes. Projections indicate that the 
pressure is expected to intensify, with coastal 
populations likely to more than double by the 
year 2025, reaching levels of between 150 
and 170 million. The population of coastal 
states of the Mediterranean was 246 million in 
1960, 380 million in 1990 and 450 million 
in 1997. Blue Plan estimates that population 
will rise to 520-570 million by the year 2025 
and is expected to reach approximately 600 
million by 2050 and possibly as much as 
700 million at the end of the 21st century 
(European Environment Agency/UNEP 
1999; Benoit & Comeau 2005). According 
to Blue Plan scenarios, the number of tourists 
in Mediterranean countries will increase from 
260 million in the 1990s to 440-655 million 
in 2025. At the same time, the number of 
tourists in the Mediterranean coastal region 
will increase frol11135 million in 1990 to 235-
355 million by 2025. It is expected that the 
majority of these tourists will be of European 
origin (European Environment Agency 1999). 
Already some 9000 km of coastline (circa 
19%) are occupied by tourist complexes, road 
networks and related infrastructure, while 
many more similar projects are being planned 
on either side of the Mediterranean coast. The 
island of Mall or ca , for example, has already had 
48% of its coastline irreversibly 'artificialized' 
in this manner (Blondel and Aronson 1999), 
while as much as 21% of the coastline of the 
Maltese Islands no longer retains its natural 
form (Malta Environment and Planning 
Authority 2006). 
As Mediterranean landscapes are modified 
and converted, the biodiversity of the region is 
adversely affected. The richness and diversity 
of the flora and fauna, much dependent on 
the maintenance of stable and functioning 
marine and terrestrial ecosystems, has 
diminished. As a consequence of anthropic 
disturbance, biotopes are degraded, food 
chains disrupted and entire ecosystems 
irreversibly damaged. The destruction of 
Mediterranean Basin ecosystems can have 
serious and far-reaching effects, notably the 
loss of essential functions in the balance of 
Chapter 1: 
Evolution of Mediterranean landscapes 
ecosystems, reduction in goods and services 
provided, and species extinction. 
Sustainable development in a regIOn as 
populated as the Mediterranean entails the 
harmonization of environmental and socio-
economic goals, so that the processes required 
to reach them should seek to converge rather 
than resorting to confrontation. The path 
towards sustainable development should imply 
policies and strategies whereby the quality of 
life results from a balance between the pursuit 
of responsible economic aspirations and 
objectives, and the conservation of the region's 
natural and cultural heritage. For their own 
benefit, our Mediterranean ancestors showed, 
for a time, both prudence and foresight in the 
exploitation of resources in order to ensure a 
steady but sustained yield, thus harmonizing the 
ecological and developmental perspectives. This 
practice was in itself a lesson in the sustain ability 
of resource use. Regrettably however, present-
day trends of waste generation and degradation 
have led to diminished regenerative capacities 
of natural coastal systems; the capacity of 
Mediterranean ecosystems to replenish resources 
and absorb waste, will eventually be outpaced 
by population growth and accompanying 
activities, constraining future economic growth 
and development in the region. Thus, if current 
trends continue, the cradle of civilization could 
potentially be transformed into the grave of the 
environment (Benoit & Comeau 2005). 
Biological diversity within 
the Mediterranean Basin 
The tectonic evolution of the Mediterranean, 
its landform and topography and its 
geographical location at the intersection 
of two major land masses of the Eastern 
Hemisphere, have resulted in the emergence 
of a particular climatic regime and ecological 
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context. All these elements have created 
conditions conducive to the complex and 
dynamic development of the region'S biota. 
The intricate blend of extant biotic elements, 
derived from in situ evolution and the influx 
of species from surrounding as well as distant 
regions, make up the Basin's exceptionally 
rich biodiversity. Blondel and Aronson (1999) 
attribute responsibility for this richness in 
diversity to four factors: geology, biogeography, 
ecology and history. 
In view of its physical location between three 
continental masses, that is, Europe, Asia 
Minor and northern Africa, the Mediterranean 
Basin has served as a point of convergence for 
numerous species of varying origins. Through 
the course of history the region experienced 
events that periodically modified the climate 
and environment, sometimes quite radically. 
For example, the complex geodynamics that 
led to repeated splitting and re-association 
of land masses and micro-plates during the 
Tertiary have been decisively influential on 
the evolution of plants and animals within the 
Mediterranean Basin (Blondel and Aronson 
1999). Thanks to these periodic, often 
cataclysmic episodes, various opportunities 
arose for species invasion and secondary 
speciation; thus, the biological composition of 
the various sub-regions within the Basin would 
frequently experience change as new influxes, 
originating from different biogeographical 
realms, arrive and eventually colonize their 
newly found environment. No doubt, as new 
migration routes of invading species formed 
across the Basin, ecological composition 
and distribution patterns within existing 
biotopes would encounter transformation 
as niche displacement took place, as a result 
of operating competition regimes. Equally, 
isolated tracts of land with, hence, entrapped 
species that evolved in isolation, led to the 
numerous palaeoendemics which we find in 
present-day groups of flora and fauna. 
Quezel (1978, 1985) states that the more 
successful colonizers of the Basin are species 
of Euro-Siberian and Irano-Turanian origin, 
while elements of Afro-tropical (with the 
exception of North African mammals) and 
Saharo-Arabian provinces are relatively low 
in number. Undoubtedly, the massive Afro-
Arabian deserts, which date back to the 
Miocene-Pliocene boundary, together with the 
east-west orientation of the seas and mountain 
ranges (notably the Atlas chain), have had 
some influence on south-north biological 
exchanges by way of impeding migrations. 
Tropical biota that was forced to retreat as the 
climate deteriorated at the end of the Pliocene 
was prevented from re-colonizing the region 
as the climate improved; the Saharan arid belt 
and the Mediterranean and Black Seas acted 
as barriers to dispersal. Thus, major groups of 
extant flora and fauna in the Mediterranean 
are much more heavily derived from Holarctic 
stocks than from southern tropical regions 
(Blondel and Aronson 1999). 
Modern-day flora and fauna of the 
Mediterranean have been greatly altered, 
nevertheless showing an astonishing diversity 
that characterizes the region's landscapes. 
Increasingly, semi-aridity and climatic bi-
seasonality as well as anthropic activities, have 
thoroughly influenced the region's biotopes 
and biotic elements, especially the vegetation 
(Grove and Rackham 2001). Formerly a 
quasi-unbroken continuum of evergreen 
vegetation, the Mediterranean now consists 
of a landscape mosaic that includes patches 
of exposed, outcropping rock formations, 
cliffs and escarpments, mattoral formations, 
remnant parcels of woodland and a suite of 
semi-natural and anthropic habitats (Quezel 
1976a, 1976b; Blondel and Aronson 1999). 
As a result of this complexity, largely governed 
by the Mediterranean climatic regime and a 
diverse topography, the Basin is exceptionally 
rich in endemics, both on the regional and local 
scales, and at the levels of genera, species and 
subspecies. In particular, wherever geographic 
barriers brought about ecological insularity or 
the isolation of a population or community 
(e.g., islands, high mountain ridges, oases, 
isolated woodland formations), this has over 
time led to a high degree of endemism, which 
vastly exceeds that found in any other part of 
Europe. Virtually every island within the Basin 
has developed its own suite of indigenous 
species and/or subspecies. Apart from the large 
variety of endemic plants known (according to 
Medail and Verlaque 1997, Mediterranean 
island floras show percentages of endemism 
of 10-13% or ever higher), several species of 
vertebrate fauna have been discovered, even 
in recent years. Examples include Crocidura 
sicula calypso on the island of Gozo, and, 
two frog species, Alytes muletensis and 
Disco9lossus montalentii, respectively on 
Mallorca and Corsica. 
The Mediterranean area includes more than 
25000 species of flowering plants and, as a 
consequence, it is one of the richest in the Old 
World (Quezel 1985); this figure represents 
about 10% of known plant species on Earth. It 
is estimated that more than half are endemic, 
and some 80% of all European plant endemics 
originate from the Mediterranean (Gomez-
Campo 1985). Moreover, it is when such a 
figure is compared to the 6000 species of 
vascular plants that are found in the rest of 
Europe (outside the Mediterranean area), 
an area more than four times greater in size, 
that one starts to appreciate the ecological 
importance of the region. In comparison to all 
of tropical Africa, the Basin is nearly as rich 
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in endemic flora and harbours about the same 
number of vascular plants, even though Afi-ica 
is about fourteen times larger (QuezeI1995). 
Patterns of limited species distribution are 
relatively common within the Basin, as may be 
exemplified by trees of the genus Abies, Arbutus 
and Tetraclinis: 
• The Fir (Abies spp.) is represented by nine 
endemic species, each occurring in localized 
mountain ranges within the Mediterranean. 
• The largely allopatric l Arbutus is represented 
by four species, two of which are relatively 
quite widespread (A. unedo, which is the 
more widespread but absent from Libya and 
Egypt, and the eastern A. andrachne), and 
two geographically isolated species, these 
being A. canariensis from the Canary Islands 
and A. parvarii from Djebel Akhdar (Green 
Mountains) in Cyrenaica (Libya). The other 
members of this genus, numbering some 
dozen species, occur in the south-western 
sector of North America. 
• The Barbary Tllllja, also known as the 
Sandarac Gum-tree or Alerce (Tetraclinis 
articulata), is a monotypic conifer whose 
remaining populations are restricted to the 
thermo-Mediterranean zone of northern 
Africa, namely across the Rif of Morocco, 
the Kabyle region in Algeria and a handful 
of localities in Tunisia, together with a few 
mountainous localities in southern Spain 
and four to six localities in Malta. This long-
lived conifer is a palaeo-relict whose closest 
surviving relatives are the fourteen species 
of the genus Callitris that occur in the 
subtropical forests of south-east Australia and 
nearby islands e.g., New Caledonia (Blondel 
& Aronson 1999). 
Numerous Mediterranean elements that one 
would encounter today, such as Olea, Myrtus, 
Phillyrea, Cistus, Quercus cf. ilex, Pinus spp. 
Abies and Cedrus, began to appear during 
the late Miocene and throughout the Pliocene. 
However, the current organization of the 
vegetation structures within the Basin is a 
direct consequence of the climatic upheavals 
that followed throughout the Quaternary and 
the subsequent modifications to the landscape 
by human agency, which had a profound 
bearing on the natural ecological equilibrium 
since the upsurge of Neolithic society 
comprising herders and farmers. Modern-day 
Mediterranean landscapes and supporting 
vegetation structures, therefore, are the result of 
both climatic changes that took place over some 
twelve millennia together with more recent 
weather patterns, and anthromorphic elements. 
In a sense, geomorphology, temperature and 
precipitation played a crucial role, directly 
and indirectly, in shaping arborial groupings 
together with their derivative assemblages, the 
shrublands and herbaceous scrublands. 
Climaticimprovementsfollowingthelastglacial 
created conditions that were conducive both 
to the development of present-day vegetation 
assemblages and to the consequential 
population explosion in the region, which has 
had a negative influence on land resources. The 
'sustainable balance' that had been attained as 
a way of life in previous millennia, changed 
radically in the space of the last two millennia, 
as the intensive increase in grazing and large-
scale farming led to far-reaching modifications 
in the landscape, not least, a massive reduction 
1Species/subspecies having different areas of distribution. 
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of forest cover. Closer to date, the dramatic 
economic and social transformations that 
took place during the 20th century have led 
to further demographic increase and, in some 
instances, to a consequential displacement 
of certain populations (notably, a destitution-
induced south-north emigration), an 
exacerbation of the exploitation of natural 
resources (including biodiversity and other 
resources within landscapes), a marked 
abandonment of productively low agricultural 
land, and the accelerated speculation of land 
for urbanization, industrial development and 
tourism purposes. 
This rapid growth of urban and tourism 
development over such a short span of time, 
essentially the last four decades, is wholly 
responsible for a discernible loss ofbiodiversity 
and habitats of high ecological value (Blondel 
and Aronson 1999). This has very much been 
the case with regard to many Mediterranean 
locations, and, certainly with regard to the 
Maltese Islands, where biotopes have become 
fragmented and isolated (pocketed), often 
relegated to restricted refugia around which 
conflicting land-uses abound. Frequently, 
the only physical connections between these 
patches of natural and semi-natural habitats 
are plots of agricultural land intersected 
by myriad crisscrossing dry stone rubble 
walls and a network of water conduits or 
freshwater courses that bisect entire stretches 
of landscape. These vegetation communities 
are dynamic systems that often gradually 
merge into each other forming mosaics and 
where the dividing line between different 
assemblage types is often hazy and unclear. 
For example, maquis communities may 
change imperceptibly into high garrigues, 
or merge into phryganas that in turn 
integrate with steppic elements; some of the 
changes may be fundamental and apparent 
while in other cases, where merging with 
relatively similar habitat-types or splitting 
into 'sub-communities' occurs, it may 
not appear so evident. In such a highly 
'anthropized' environment as one encounters 
throughout the Mediterranean Basin, natural 
communities often interface with disturbed 
habitats supporting weedy species or 
secondary successional vegetation colonizing 
abandoned agricultural land. 
Mediterranean ecosystems are intricately 
linked to human affairs. The lands of the 
Mediterranean region have, overthe millennia, 
been the focus of continual colonization by 
different peoples and cultures. Resulting 
conflicts initiated a process of population 
displacement in certain sub-regions; on 
the other hand, political stability and trade 
opportunities brought about demographic 
growth. As the region's population grew 
and became less sustainable in its manner, 
more pressures were exerted on the natural 
local environment and its resources. With 
the advent of mass tourism to the region, 
the last three decades or so have witnessed 
a greater demand on natural resources and, 
consequently, considerable land-use conflict. 
Therefore the conservation of biological 
diversity and its habitats should be seen from 
a holistic dimension, thus, bringing together 
other important components - economic, 
social and political - that constitute a 
challenge for the decades ahead, notably, 
that of promoting successful sustainable 
development strategies. 
A landscape approach towards 
assessing ecological value 
As outlined above, Mediterranean ecosystems 
are, on the one hand, intrinsically linked to 
human affairs and, on the other, severely 
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threatened by them. In order for successful 
conservation planning, policy formulation 
and management, it is imperative to be able 
to provide some measure of ecological value, 
in order to allow for the setting of priorities 
and for the distinction of relative ecological 
importance of different areas . Equally, it 
is important to be able to identify the key 
pressures on ecosystems and habitats. This 
is particularly so given that conservation 
inevitably operates in a world of limited 
resources, and given that constant threats 
make conservation of the more valuable and/or 
threatened ecological assets a matter of urgent 
concern. Although several attempts have been 
made, and methodologies developed, for 
attaining some measure of ecological value, 
ranging from descriptive measures to monetary 
values, constraints and limitations still restrict 
their effectiveness . This work addresses the 
limitation of current methods and gaps 
in the literature, with specific reference to 
the Mediterranean context. The approach 
advocated is based on landscapes, that is, 
an approach that endeavours to understand 
the dynamics that govern landform and the 
various geomorphological processes, as well 
as that of ecology, in relation to landscape 
(which has been anthropogenically modified 
over time), together with patterns, past and 
present, of human land-use in rural and semi-
natural areas. 
In the plurality inherent in the concept of 
landscape lie both the strength and the weakness 
as a setting for conservation. It is apparent that 
the term 'landscape' means different things 
to different people, notwithstanding common 
elements. Hence, the term has a plurality 
of meaning and association. Makhzoumi 
and Pungetti (1999) identify four major 
perspectives for Mediterranean landscapes: 
(i) landscape as scenery; (ii) landscape as a 
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specific place; (iii) landscape as an expression 
of culture; and, (iv) landscape as a holistic 
entity. In the latter perspective, 'landscape' 
is seen as the integrated study of the semi-
natural environment, comprising not only 
natural ecological aspects but also those 
involving land-use, urbanization and society 
(Troll 1971; Naveh and Liebennann 1984; 
Thomas 1993). Despite the multitude of 
definitions put forth, there are three aspects 
that make landscapes much more than simply 
passive features in people's everyday lives. One 
is that the impact of landscape is felt through 
all the senses. Secondly, landscape has a two-
way relationship with people, with the power 
to shape and reinforce values, to inspire, to 
calm and to reinforce a sense of identity. 
Thirdly, landscape embodies past record of 
human land-use and ancestry. Landscape 
hence constitutes a meeting ground between 
nature and people, past and present, tangible 
and intangible values (Phillips 2005). 
As a result, landscape is increasingly being 
recognized as particularly relevant to the 
quest for more sustainable ways of living. 
It has several characteristics which echo 
concepts of sustainable development, such 
as its universality, its dynamicity and the 
fact that it is holistic yet hierarchical. By 
this implication, landscape is not merely 
an environmental resource in its own right, 
but also a means through which to pursue 
sustainable development (Phillips 2005). 
The value of landscapes is nowadays also 
being recognized at the level of policy. The 
Pan-European Biological and Landscape 
Diversity Strategy (Council of Europe 1996) 
represented a noteworthy step forward at the 
regional European level, which was followed 
by the world's first landscape treaty, the 
European Landscape Convention that came 
into force in March 2004 (Phillips 2000). 
Since landscapes are multifunctional, 
encompassing numerous facets, and 
because they can be identified with easily, 
providing as they do a backdrop to people's 
everyday life, they provide an ideal arena for 
conservation efforts. Landscapes also provide 
an ideal scale for conservation efforts from an 
ecological perspective, evidence of which is 
the growth of the field of landscape ecology 
(Liu and Taylor 2002). In contrast one may 
argue that landscapes are cultural constructs, 
often contested. Where one individual may 
see a vacant plot suitable for development, 
another may see a valuable open space. 
Moreover, landscape also has a range of 
often-unquantifiable values, ranging from 
pragmatic economic values to ecological, 
recreational, health-related and spiritual 
values. In a place like the Mediterranean, 
particularly within small islands such as 
Gozo, where landscapes are at times required 
to accommodate multiple, often conflicting, 
uses, changes are very often inextricably 
linked to social and cultural forces. Real-
life examples include the case of economic 
situations triggering urbanization in rural 
areas or agricultural intensification and 
resultant ecological and visual impacts on the 
landscape. Such situations are commonplace 
in the Mediterranean. Linked to a rich and 
interesting past, the region's landscape has 
been subjected to extraordinary changes -
primarily through topographic modification 
to accommodate agricultural practice and the 
denudation of the sclerophyllous (woodland) 
cover for fuels and cultivation. 
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Conservation and sustainability 
Diversity of life on Earth, ranging from micro-
organisms to the largest plants and animals, 
represents a wealth of resources, the value of 
which is still not fully appreciated. Biological 
diversity provides human society with goods 
such as food, medicines and building materials. 
It also provides ecosystem services that include 
water purification, nutrient recycling and 
carbon sequestration. Some scientists estimate 
that there are at least 15 million species on 
the planet, of which less than two million have 
been described and catalogued. The role these 
species play is still relatively unknown and may 
remain undiscovered as more and more species 
become extinct due to human activities such as 
the conversion of terrain and modification of 
landscapes, pollution, unsustainable harvesting 
of forest and other natural resources, and the 
introduction of exotic species (UNEP 2003). 
Initial concern about human impact on 
the environment could be traced back 
almost a century and a half, when in 1864, 
George Marsh pointed out the dangers of 
overexploitation of nature (Spellerberg 1992). 
Since then much was written about the 
main concepts of conservation biology, the 
widespread and accelerating loss of biological 
diversity, and the enormous cultural, economic 
and ecological importance of this loss (Wilson 
1989; Meffe and Carroll 1994; Noss and 
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Cooperrider 1994; Caughley and Gunn 1996; 
Dobson 1996; Hunter 1996; Reaka-Kundla et 
al. 1997; Primack 1998; Sutherland 1998). 
Although its roots date back many decades and 
even centuries, the field of conservation biology 
is a product of the 1980s. It is a response by 
the scientific community to the crisis posed by 
large-scale biodiversity loss (Wilson 1985; Meffe 
and Carroll 1994). As a result, it is sometimes 
referred to as a 'crisis discipline' (Soule 1985). 
The causes for biodiversity loss are many but 
can be grouped under three broad headings: 
• excessive exploitation of habitats and biota 
for various purposes; 
• reduction and fragmentation of natural areas, 
including habitats and ecosystems; 
• pollution, disturbance and other anthropic 
perturbations (Spellerberg 1992). 
Consequently, a much needed major 
development in conservation would be a 
shift from reactive analysis of each crisis to a 
proactive science that permits forecasting a 
potential crisis, in order to prepare scientifically 
grounded contingency plans (Meffe and Carroll 
1994). Today, such technology exists and the 
use of remote sensing (RS) and Geographic 
Information Systems (GIS) in decision 
support, environmental management and 
mitigation planning are among the specialized 
tools that are available to conservationists. In 
particular, geographically oriented computer 
technologies, such as GIS, are essential tools 
for processing and manipulating digital data 
(Maguire et a!. 1991). 
A key aspect of GIS is its versatility and ability 
to enable spatial analysis (Sahay and Walsham 
1997). An important impetus for the use of 
GIS comes from an increasing awareness of 
environmental management worldwide, and 
the need to integrate basic and applied research 
to better address issues of policy, management 
and societal implications (Stafford et a!. 1994). 
Moreover, consequent to its visualization 
and networking capabilities in support of 
environmental decision-making, GIS serves 
as a communication interface in the political 
and environmental education domain, since it 
provides information about natural resources to 
planners, politicians and the public in general 
(Simonett 1993). However, the effectiveness 
of GIS depends a great deal on the degree of 
relevant data as inputs, while both cultural and 
technical limitations significantly influence the 
availability of data (Yeh 1991; Barthel1991). 
The challenge today lies in creating mechanisms 
that are sustainable at the policy and operational 
levels. Awareness building through the use of 
spatial databases such as GIS technology and, 
as a result, the creation of a map culture, would 
ensure a better understanding of environmental 
issues across the board (Sahay and Walsham 
1997). Thus, through the application of 
GIS, environmental problems and related 
environmental management constraints would 
be better understood and consequently tackled 
by people from different walks of life as well 
as by those from different professions in view 
of the visual aspect of GIS. Indeed, to meet 
the challenges of an emerging information-
rich society Naveh (2000) suggests that 
multidisciplinary approaches like landscape 
ecology should become a holistic problem-
solving oriented science. 
Over time the focus of conservation efforts 
shifted from protecting species per se, since 
the conservation importance of a given area is 
typically determined through the assessment of 
its biodiversity (Sutherland 2000), to affording 
protection to habitats and surrounding areas 
(Holling 1973; Holling et a!. 1995). Thus, the 
abiotic dimension was added to the equation in 
view of the important role that physical factors 
played in maintaining functional ecosystems. 
The ecosystem concept (Franklin 1997) 
soon became the modus operandi for doing 
conservation and consequently the mainstay 
of protected area management. Hence, there 
was the eventual development of the biosphere 
reserve model with core, buffer and transitional 
zones, each clearly delineated and managed 
according to different criteria (Batisse 1982, 
1986, 1990b; UNESCO 2002). Initially, in 
the light of the rapidly changing face of the 
biosphere, numerous initiatives were set up 
and a vast amount of ecologically important 
areas were designated reserves and/or protected 
areas. Unfortunately, however, many were 
created without adequate consultation with 
key stakeholders, more precisely with the 
people living within or around areas afforded 
protection status (Batisse 1997). All too often, 
locals received little or no benefit with the 
consequence that sharp conflicts arose between 
the affected locals and conservation bodies and 
authorities (Batisse 1996; UNESCO 2002). 
Protected areas occupy a large proportion of 
the Earth's land surface, probably only second 
to forestry. In 2003 it was estimated that 
protected areas occupied more than 11% of 
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the world's land area (WRI 2003). However, 
many are under pressure from human activity. 
Currently some 55% of the global area protected 
in reserves is open to sustainable resource use 
and human intervention (Green and Paine 
1997), although there can be conflicts between 
conservation and development (Wells and 
Brandon 1992; Kemf 1993; Ghimire and 
Pimbert 1997). Establishment of protected 
areas can be accompanied by the imposition of 
strict limitations on the use of natural resources 
leading, in extreme cases, to the eviction of 
communities living inside the parks (Colchester 
1994). Such 'imposed' reserves typically 
have little (if any) participation from the 
communities living in the protected zones. The 
result has sometimes been severe social conflict 
and opposition (Pimbert and Pretty 1995). In 
the last ten years there has been a re-evaluation 
of the importance of local involvement and the 
introduction of more participative approaches 
which stress social justice (Phillips 1999; 
Borrini-Feyerabend et al. 2000; Barrow and 
Fabricius 2002) and the need to consider 
conservation within an all-embracing umbrella 
of sustainable development. 
In Europe, which is the most urbanized and 
densely populated continent in the world, 
people experience a great diversity of socio-
economic conditions (UNDP 2003), where 
both affluence and relative poverty have 
significant effects on the natural resource 
base, including biodiversity (Prescott-
Allen 2001). Of the nearly 4000 globally-
threatened species of vertebrates, around 8.5% 
occur in Europe. Biotopes are likewise under 
threat, mainly from development; wetlands, 
which make up 10% of Europe's land area, 
have been declining for decades. Studies on 
avifauna show that once-common species 
are in decline, often as a result of intensive 
farming (EU 2003). In the Maltese Islands, 
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previously common breeding species, such as 
Short-Toed Lark (Calandrella brachydactyla), 
Spectacled Warbler (Sylvia conspicillata) and 
Corn Bunting (Miliaria calandra) are noted to 
have declined in recent years (Sultana and Borg 
2002; Cassar et al. 2005). Protected areas in 
Europe have been established for more than a 
century and there are now more than 65000 
of them across the continent. The relatively 
new Natura 2000 initiative, set up with the 
scope of halting the loss ofbiodiversity, already 
protects some 16% of the EU land area and 
this figure is increasing (EU 2003). Within 
the Mediterranean region, which shapes 
the southern shores of Europe, one finds an 
exceedingly high rate of endemism as well 
as important routes for migratory birds, with 
an estimated two billion birds of 150 species 
using the wetlands in the region as a stop-
over during bi-annual passage (IUCN 2002). 
Among the foremost environmental pressures, 
landscape and habitat modification have been 
identified as the single greatest cause of global 
biodiversity loss. Habitat modification includes 
the degradation and even the destruction 
of entire biotopes, their fragmentation 
into small non-sustaining units and their 
conversion into semi-natural managed or 
completely cultivated state. Fragmentation 
has numerous cumulative effects on biological 
diversity, both through the limitation of 
species sensitive to habitat modification, and 
through the promotion of invasive species 
that compete with indigenous species for 
habitat space. Whether heterogeneous areas, 
with two or more intermingled biotopes, or 
small homogeneous biotopes surrounded by 
agricultural land, ecologically important areas 
are actually patches linked to a surrounding 
matrix (Janzen 1983), which require the 
consideration of landscape functions if 
conservation efforts are to be successful 
(Hansson and Angelstam 1991). 
From Carson to Tolba and beyond 
- the birth of an era 
Over the past 30 years the concept of 
sustainability has become widely known 
and understood (UNEP 1972; UN 1992a, 
1992b; World Commission on Environment 
and Development 1987). During the post-
war period people began to understand that 
with so much environmental degradation 
one cannot envisage a healthy global society, 
nor can one expect a thriving, well-balanced, 
world economy. Milestone events included, 
among others, (i) the 1972 UN Conference 
on the Human Environment, in Stockholm, 
(ii) the publication of the report Our Common 
Future, also known as the Brundtland Report, 
by the World Commission on Environment and 
Development (1987), (iii) the UNCED Earth 
Summit in Rio de Janeiro in 1992, and (iv) the 
2002 World Summit in Johannesburg. 
It was as early as the sixties that far-reaching 
consequences, in view of nature's inter-
connectedness, were outlined. Rachel 
Carson, the author of Silent Sprin9 (1962), 
voiced her concern over the deterioration of 
environmental quality in a publication that 
alarmed the westernized world. Ten years 
later, at the Stockholm Conference, it became 
apparent that issues pertaining to environment 
and development could not be regarded as 
separate concerns any longer, nor could the 
two issues remain in conflict. It also became 
abundantly clear that although economic 
development could not be halted, attitudes 
had to change in order to alter the then 
course of events. The Human Environment 
Conference in Stockholm marked the launch 
of environmental awareness worldwide and 
boosted the grassroots environment lobby. Thus, 
it set the stage for the adoption of appropriate 
strategies to control waste, toxic emissions 
and environmental degradation (Lang 1993). 
As a result, sustainable development and 
sustainability became, on paper, the guiding 
principles of environmental policy and resource 
management worldwide (UN 1992b; UNSEC 
1998). This intensified during the last decade 
of the previous millennium. 
Concurrently, the Club of Rome, also in 1972, 
initiated studies and calculations based on the 
assumption that natural resources of the Earth 
would not suffice to satisfy the increasing needs 
of an ever-growing population. The resulting 
publication Limits to Growth (Meadows et a!. 
1972) predicted that population pressures 
would bring about various environmental 
crises at the beginning of the 21st century. The 
idea of linking environment and development 
was further developed by UNEP, in an effort 
spearheaded by its then Executive Director 
Mustapha Tolba. After years of endeavouring 
to define a terminology that would capture the 
implications of environment and development, 
UNEP joined forces with the Worldwide Fund 
for Nature (WWF) and The World Conservation 
Union (IUCN) to integrate the two widely 
divergent themes into an umbrella concept of 
conservation. This was attempted through the 
First World Conservation Strategy in March of 
1980 (IUCN et a!. 1980). A year later, Lester 
R. Brown published Buildin9 a Sustainable 
Society, which summarized views suggesting 
ways of harmonizing the material needs of 
society, population growth and the rational 
use of natural resources so that environmental 
degradation and pollution would be minimized 
(Brown 1981). 
The UN General Assembly, in December of 
1983, established the World Commission 
on Environment and Development. The 
Brundtland Commission, as it was also known, 
was mandated to develop a global strategy for 
harmonizing environmental protection and 
Chapter 2: 
Sustainability: The Future for Conservation 
economic development for the decades that 
followed. Our Common Future was presented in 
February 1987 and, unlike Limits to Growth, 
it did not suggest that economic growth 
should be restrained. Rather, it concluded 
that economic development should continue 
in countries of the Third World if people were 
expected to satisfy and surpass their basic 
needs (World Commission on Environment 
and Development 1987). The Brundtland 
report presented a concept of sustainable 
development that integrated economic and 
environmental policies, such that in cases of 
conflict between the two, ecological interests 
are given preference (Lang 1993). It also 
stressed that fundamental changes in society 
were needed before sustainability could be 
achieved. 
Subsequently, the challenge of the nineties 
was to put this understanding into action, 
and make the transition to sustainable forms 
of development and lifestyles. This was the 
message conveyed during the Earth Summit in 
Rio de Janeiro during June of1992, when more 
than 170 heads of state pledged to cooperate for 
our common future, adopting a global plan of 
action to confront the world's pressing needs. 
According to Gro Harlem Brundtland (1993): 
"This action plan, called Agenda 21, 
is an investment in future generations 
based on the concept of sustainable 
development and inter-generational 
equity." 
Ten years on, in Johannesburg, little progress 
was registered however. Johnson (2002) notes 
that the journey from Rio had taken ten years, 
and a lot seemed to have been lost on the way, and 
adds that protecting the environment turned 
out to be a much tougher battle ten years later. 
The Secretary General of the UN, Kofi Annan, 
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recognized the need to discuss (i) the absence 
of progress in eradicating destitution, (ii) the 
long-term unsustainability of consumption and 
production models in many regions of the globe, 
(iii) the inability of institutional mechanisms to 
effectively integrate the social, economic and 
environmental dimensions of development, 
and, (iv) the absence of financial resources 
and effective technology transfer mechanisms 
(Sachs 2002). 
Measuring sustainability 
using indicators 
Linked to this broad call for sustainable 
development was the need to track progress 
towards attainment of goals. It was the 
adoption of Agenda 21 that made sustainable 
development a universally accepted goal. 
Consequently, in order to keep track of 
its implementation, the UN set up the 
Commission on Sustainable Development 
(CSD), whose mandate was to monitor progress 
towards a sustainable future. This necessitated 
the need to create a 'measuring stick' by which 
to distinguish relativity and proximity, and 
which should be broad enough to encompass 
economic, social, environmental, cultural 
and institutional realms of human activities 
which affect sustainable development. Such a 
measuring stick should also be comprehensive 
enough to take into account (i) stresses on 
economies, ecosystems and social fabrics, 
(ii) impacts of stresses on the state of these 
complex systems, and, (iii) responses to 
these stresses (Moldan and Billharz 1997). 
As a result there were numerous calls for the 
introduction of Sustainability Indicators (SIs) 
to measure the state of sustainability, the 
pressures which influence that state and the 
responses of policy makers, managers and 
others towards a general amelioration of the 
situation (Winograd 1995). The use of such 
indicators would have had to be far-reaching, 
from the individual wishing to assess 
sustainability of a household to the policy-
maker whose decisions influence long-term 
development, production and consumption 
patterns on a large or even nation-wide scale 
(Moldan and Billharz 1997). 
The nsmg level of consciousness about 
environmental problems, particularly in the 
last years, led many to analyze how models 
of development relate to natural resource use 
(Winograd 1995). It is largely acknowledged 
that the current world situation necessitated 
urgent change in development models, both 
in socio-economic terms as in environmental 
ones, and that this change will not come about 
with conventional solutions (WRI 1992). 
Change must transcend the sustainable 
development rhetoric in order to convert the 
idea into a reality, and in order for this to 
happen, the evolution of the process needs to 
be carefully quantified and monitored so as to 
recognize the relationships between problems, 
to create the necessary actions and responses 
(Winograd 1995). Environmental indicators 
have emerged as indispensable tools for 
defining strategies leading to sustainable 
development and a cost benefit analysis. Their 
creation requires a conceptual framework 
that will enable the user to understand what 
is being monitored and what should be 
monitored (WRI 1990, 1992). 
Many definitions of sustainability indicators 
discount the possibility of qualitative indicators 
and restrict the concept to numerical variables, 
either explicitly or implicitly (Holling 1978; 
OECD 1993; Adriaanse 1993; World Bank 
1995a), since, it is maintained, that an 
essential function of indicators is to quantify. 
However, in principle, indicators could be 
either a qualitative (nominal) variable, a rank 
(ordinal) variable, or a quantitative variable 
(Gallopin 1997). The classic qualitative 
indicator in ecology is the 'indicator species' 
(Braun-Blanquet 1932), whose association 
with a particular environment or habitat is 
indicative of the existence of certain conditions. 
Gallopin (1997) claims that qualitative 
indicators may be preferable to quantitative 
ones in at least three different cases, notably 
when quantitative data is unavailable, when 
the attribute of interest is inherently non-
quantifiable, and, when cost considerations 
become determinant. Bakkes (1997) argues 
that indicators are a compromise and that 
their design needs to optimize between 
relevance to the user, scientific validity, and 
measurability. Thus, in view of the fact that 
processes differ within different situations, 
research on sustainability indicators cannot 
aim for universally applicable methods. He 
adds that SIs are, by definition, process bound 
and not universally applicable (Bakkes 1997). 
In a dynamic and complex system like human 
society, sustainability is fundamentally a 
question of balance that is maintained over time, 
and that cannot easily be scaled or measured; 
this is why most indicators are, indeed, measures 
of unsustainability (Dahl 1996). The concept 
of sustainability is also inherently a value-
laden concept since it implies an element of 
responsibility for present generations in respect 
of future ones. Different societies will interpret 
the concept differently and according to existing 
value systems (Dahl 1997). Therefore, there 
is an element of liaison or even a relationship 
between beliefs, ethics and values underlying a 
society and its approach to sustainability. Some 
cultural groups may not see the relevance in 
sustainable development because, for example, 
they adhere to the belief that the world will 
soon end, while most religious groupings "have 
a sense of continuity with the past, solidarity 
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with others in the present, and stewardship or 
trusteeship for the future " (Dahl1997). 
The lack of a precise and universally accepted 
definition of the term 'sustainable development' 
has both advantages and disadvantages. 
One advantage is that it permits a consensus 
to be reached supporting the morally and 
economically unsavoury idea that the planet, 
its environment and its natural resources, 
should be treated as a business in liquidation 
(Holmberg et al. 1991). Another advantage is 
that the very concept eliminates the dichotomy 
between environmental protection and 
economic growth, while the vagueness of the 
term enables people to incorporate values such 
as equity, liberty and justice into the debate. 
A disadvantage or inconvenience is the sense 
in which one refers to a process (development), 
and a condition (sustainable) at which one 
endeavours to arrive (Winograd 1995). The 
objectives of development need to achieve 
an equitable process economically, a socially 
just and participative process, a process that 
reorients trends for efficiency with technology, 
and, a process which uses, conserves and 
improves the environment (Winograd 1991, 
1993). In this regard, the transparent use of 
environmental or sustain ability indicators 
would bring about just this, since in general 
terms, indicators should perform the following 
functions: simplify, quantify, analyze and 
communicate. In other words, indicators 
should facilitate understanding by illustrating 
issues in a less complex manner and should 
make them quantifiable so that analysis in a 
given context could be carried out with ease 
and communicated to different levels of society 
(Adriaanse 1993). The idea is to make different 
aspects of environment and development stand 
out, as a result of which the level of uncertainty 
in the formulation of strategies is reduced, 
thus enabling decision-takers to better define 
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their priorities. Moreover, the use of indicators 
should be useful in predicting and anticipating 
aspects of non-sustainable development, as 
well as the limitations and opportunities 
for applying a development that is indeed 
sustainable (Winograd1993). The selection of 
appropriate indicators may, however, not always 
prove easy. Given the diversity of situations 
involving environmental management within 
a region, say, as large as the Mediterranean, 
and the great variation in the availability of 
environmental information, it is often not an 
easy task to identify the most urgent aspects 
of environment and development. In addition, 
key statistical data essential for monitoring Sls 
are frequently not available in many developing 
countries, and often not reliable when they are 
(Talay 1996). Also, in the case of the socio-
economic dimension, the choice of indicators 
may vary from country to country and even 
from region to region in view of differences 
in perception in different geopolitical zones of 
what constitutes good quality oflife (Nath and 
Talay 1996). This would be less problematic, 
however, in the case of environment indicators 
relating specifically to ecological assets. Thus, 
the selection of indicators, even after the 
prioritization of environmental constraints and 
opportunities, will inevitably contain a certain 
degree of arbitrariness (Winograd1995). 
Carpenter (1995) who wrote about the 
limitations in measuring ecosystem 
sustainability, argues that biophysical 
measurements by which to judge the 
sustainability of management practices and 
conservation are inadequate, except in cases 
of gross and obvious degradation. Carpenter 
claims that this unsatisfactory state of affairs 
is due to the lack of a basic understanding 
of ecosystems as well as to the practical 
difficulties of ecological research. Nobel 
laureate Robert Solow (1992) suggested: 
"tall< without measurement is cheap. If we 
- the countlY, the 9overnment, the research 
community - are serious about doin9 the 
ri9ht thin9 for the resource endowment 
and the environment, then the proper 
measurement of stocks and flows oU9ht 
to be hi9h on the list of steps towards 
intelligent and foresi9hted decisions". 
In a sense, this statement represents widely held 
expectations that natural scientists can provide 
a quantitative basis for sustainability strategies. 
In terms of economic valuation, good progress 
was made in nlonetlzmg envirolllllental 
impacts and in bringing non-market valuation 
of environmental externalities into financial 
accounts of the costs and benefits of development 
projects (Dixon et al. 1988). Notwithstanding, 
Sheng (1995) argues that national economic 
indicators fail to even measure economic 
sustainability, which is an integral part of 
overall sustainability, let alone accurately reflect 
social and ecological aspects of sustainable 
development. Most economic decisions are 
based on a comparison of costs and benefits, 
and these indicators conceal the true costs of 
economic activities and encourage policies that 
are superficially contributory to the economy, 
but in reality destructive to the environment. 
On the other side of the fence, ecology is unlikely 
to develop a simplified single indicator of 
sustainability, such as an ecological equivalent 
of Gross National Product, although various 
attempts have been made in this direction. 
Various analogies with exan"lining the state of 
the human body were made over the years and 
terms such as 'vital signs', 'health check' and 
'ecosystem health' were used in an attempt 
to judge and measure the state of a given 
environment or ecosystem. The latter term 
was used by various authors (Schaeffer et al. 
1988; Costanza 1991), much in the same 
way of judging human health, recommending 
the use of some datum which would succinctly 
describe the health of an ecosystem. However, 
this technique proved to be both qualitative 
and somewhat vague (Carpenter 1995). 
Sustainable development is both temporal, as 
implied by the term 'development', and spatial, 
or territorial, since development takes place 
on a physical spot and can be represented by 
x, y (and z) coordinates (Langaas 1997). In 
this respect, Geographic Information Systems 
(GIS), like cartography, have an important role 
to play. Surprisingly, the spatial dimension of 
sustain ability has often been neglected by those 
working on environmental or sustainability 
indicators. Langaas (1997) attributes this to the 
often limited capabilities and skills to handle geo-
referenced data by those working on indicators 
and to the fact that spatial heterogeneity for many 
indicators was considered irrelevant compared 
to the temporal dimension. A case in point is 
the fact that in the set of proposed Indicators 
of Sustainable Development (ISDs) by the UN 
Commission on Sustainable Development 
(1996), the spatial domain of social, economic 
and institutional indicators has not, in the 
majority of instances , been considered important. 
With regard to environmental indicators, on the 
other hand, due attention has been paid to the 
spatial element, where the focus has been on the 
'state' indicators in tlle main. 
In an effort to counter the groWlllg concern 
of European citizens for the quality of their 
environment, the European Union designed a 
framework to address the issue and published the 
first edition of Towards environmental pressure 
indicators for the EU in 1999. This contained 
60 indicators that gave an overview of pressures 
by human activities on the environment in ten 
policy fields (EU 1999). This work represented 
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the initial phase of on-going work and covers 
not only the issues of air pollution and climate 
change but also areas such as biodiversity and 
dispersion of toxic substances. It also provided 
an important contribution to the development 
of indicators for measuring effectiveness of the 
integration of environmental concerns into 
different sector policies. 
Apart fi-om these, a suite of other indicators 
were adopted via various schemes, programmes 
and agencies. Many indicators that were 
suggested for monitoring essentially mirrored 
early works and parallel initiatives. Foremost 
among those promoting the use of indicators 
were the OECD (Organization for Economic 
Co-Operation and Development), the 
European Union with its list of indicators of 
Sustainable Development, the UN Convention 
on Biological Diversity, the UN Commission 
on Sustainable Development and UNEP's 
(MAP/ Blue Plan) Mediterranean Commission 
on Sustainable Development (MCSD). 
The Maltese experience with indicators, over 
the last years, has been largely experimental 
and limited, albeit quite novel on the local 
scale. Before the concept of sustainability 
indicators came into being, importance was 
allocated to threatened species and species 
richness, as well as protected areas, whereby 
an 'indication' was given of biodiversity and 
of the 'state of the environment'. In 1985, the 
environmental lobby group, the Society for the 
Study and Conservation of Nature, prepared the 
first, albeit rudimentary, report entitled State of 
the Environment Report (Baldacchino 1988). 
Schembri (1991) made reference to indicators 
in the Malta Structure Plan Technical Report 
on natural resources. 1995 saw at least two 
mentions of the importance of indicators (Anon 
1995; Stevens et a!. 1995), while the State of 
the environment report for Malta of 1998 made 
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explicit emphasis on their use and importance 
(Schembri eta!' 1999). Some 'indicators', based 
on criteria such as 'extinct flora' or 'presumed 
extinct flora', were employed as early as 1913 by 
naturalist Dr Alfredo Caruana Gatto (Stevens et 
a!. 2001). On the sustainability indicator front, 
there have been various initiatives in Malta, 
such as the Blue Plan Coastal Area Management 
Programme (CAMP) project, based in the 
north of the island, (Bell and Morse 2003) 
and, at a more national level, the Sustainability 
Indicators Malta Observatory (SI-MO) project. 
Ecological valuation - some 
approaches 
The scale of the crisis facing biodiversity 
imposes a very strong need for the establishment 
of priorities for conservation effort and 
expenditure. For a considerable period of time, 
conservation priorities were established on the 
basis of particular species, such as charismatic 
megafauna of public appeal or known keystone 
species. Whilst such approaches undoubtedly 
produce worthy results, there has been growing 
recognition that such species-based approaches 
are limited at best (Bibby 1998). There is 
simply too little knowledge regarding ecological 
processes, too little time for implementation 
and too little information on species for 
conservation to proceed efficiently on a basis 
of saving species one by one. The emphasis is 
now on maintaining biological diversity rather 
than preserving rare species, because great 
numbers of species, which are not necessarily 
rare today, are faced with extinction in the next 
few decades (Wilson 1985) due to the threats of 
habitat loss and modification. This has in turn 
led to an increasing focus on geographically-
based approaches, based on the selection of 
sites of particular ecological value. The methods 
used for determining such ecological value 
have varied with different approaches and at 
different scales. Van der Ploeg and Vlijm (1978) 
identify two types of ecological evaluation, 
evaluation of ecosystem qualities per se on the 
one hand, and ecological evaluation as a socio-
economic procedure to estimate the function 
of the natural environment for human society. 
Evaluation for conservation purposes arguably 
represents a combination of the two. 
At large scales, broad species-based indicators 
have generally been employed to determine 
which geographical regions or entire nations are 
most important for conservation efforts. Such 
broad indicators have included, for instance, 
species richness in different taxa, and the 
number of endemic species within a country's 
national boundaries (e.g. Groomberg 1992). 
Other regions have been attributed value on 
the basis of their importance for particular 
purposes, such as for particular ecosystem 
services they may provide (e.g. mangroves) or 
for particular taxa (e.g. Endemic Bird Areas 
and Important Bird Areas). Nevertheless, such 
analysis is flawed by the accident of national 
and regional boundaries, which rarely correlate 
with biogeographical units. Furthermore, the 
effectiveness of such decisions depends to a 
very large degree on methodologies used. For 
instance, O'Dea et al. (2006) note that expert-
driven selection procedures for Important Bird 
Areas in the Tropical Andes are limited in their 
ability to develop an efficient, integrated network 
of sites to represent priority species. Methods 
aiming to derive ecological values at the scale 
of biogeographical regions seek to address the 
limitation of artificially-imposed boundaries 
such as political borders; biogeographical 
approaches have found widespread appeal and 
been widely adapted, such as in, for instance, 
UNESCO's Biosphere Programme for the 
selection of biosphere reserves (UNESCO 
1996). Practical application has, however, 
proved difficult in several circumstances, for 
various reasons. There is room for ambiguity in 
defining biogeographical regions. Specialists in 
different taxa have brought forward different 
ideas and results. Even where definitions are 
clear-cut, it is often not easy to acquire the 
necessary data. Moreover, there are problems in 
dealing with modified habitats (Bibby 1998). 
Nevertheless, a wide variety ofbiogeographically-
based ecological valuation methods have been 
developed, the large majority of which have 
been based on broad indicators of biodiversity 
and threat. The biodiversity hotspots approach, 
for instance, derives ecological value at a global 
scale through the measurement of two criteria, 
namely concentrations of endemic species 
and loss of habitat (Myers et al. 2000). This 
technique has led to the identification of 25 
global biodiversity hotspots, which include the 
Mediterranean Basin. 
Other approaches, particularly at smaller 
scales, have expanded on the basic criteria 
of biodiversity and threat. Dinerstein et al. 
(1995) apply such an expanded methodology 
in Latin America and the Caribbean, based on 
an evaluation of ecoregions utilizing species 
richness, endemism, size and scarcity and/or 
abundance of ecoregions within major habitat 
types, and subsequent measurement of total 
habitat loss, fragmentation, habitat conversion 
rates and degrees of protection. Similarly, Davis 
et al. (1994) developed the concept of Centres 
of Plant Diversity, i.e. species rich areas or 
areas of high endemism, also considering the 
usefulness of species to mankind, the range 
of habitat-types present, adaptations to special 
edaphic conditions and the level of threat being 
faced. Root et al. (2003), on the other hand, 
derive measures of ecological value based on the 
importance and magnitude of threats facing the 
component species of the ecological community. 
This methodology was applied in California, 
using prior data from a Gap Analysis (Scott et 
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al. 1993) projectto derive a map of multi species 
conservation values indicating the best habitat 
for species most vulnerable to extinction. 
Yet other methodologies have expanded on 
the concept of ecological value; for example, 
in a study of the ecological value of rivers in 
Australia, Dunn (2004) includes not only 
biotic values, but also values attributed to river 
hydrology, geomorphology, in-stream processes 
and landscape functions. Other ecological 
valuation methods have taken an economic 
focus, considering the value of ecosystems to 
be that which translates into economic benefits 
for humankind (e.g. Pearce and Moran 1995; 
Pagiola et al. 2004), although many studies 
have also sought the integration of economic 
and ecological concepts for valuing ecosystems 
(e.g. Farber et al. 2002). 
At the smallest scales, evaluation systems 
generally involve the measurement or description 
of attributes of a series of sites, an evaluation 
of these measures against a set of criteria, and 
some method of combining the results. Some 
commonly used criteria are outlined below: 
• Rarity is based both on geographic (restricted 
area) and demographic (low number) 
criteria (Argus and White 1982). Five 
different types of rarity may be identified: (i) 
widespread rare species that occur over a wide 
geographical area but are scarce wherever 
they do occur and may have a patchy or 
continuous distribution; (ii) endemic species 
with restricted geographical ranges; (iii) 
disjunct populations that are geographically 
separated from the main range of the species; 
(iv) peripheral populations that are at the 
edge of their species' geographical range; 
and (v) declining species that were once more 
abundant and/or widespread but are now 
depleted (Smith and Theberge 1986). The 
rationale for the conservation of all categories 
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of rare species is the preservation of genetic 
diversity (lUeN et al. 1980). 
• The diversity of a community may be 
described as the number of its species and 
their relative abundance (Solomon 1979). 
Whittaker (1972) related the notion of 
diversity to geographic scale and spatial 
context by introducing the ideas of alpha, 
beta and gamma diversity. The rationale for 
using diversity as a criterion for conservation 
is achieving maximum representation 
of species. With reference to biosphere 
reserves, for instance, "it is desirable that 
a representative biosphere reserve should 
contain the maximum representation of 
ecosystems, communities and or9anisms 
characteristic of the biome" (MAB 1974). 
There is also a presumed connection between 
diversity and stability (Eagles 1980), 
although this claim has been contested 
(Margules and Usher 1981). Diversity is 
also linked to genetic variability, i.e. a large 
number of species generally possess a greater 
amount of genetic variation than a small 
number of species. 
• The use of naturalness as a criterion implies 
the recognition of some natural condition 
which may be difficult to determine (Smith 
and Theberge 1986). It is often used in a 
sense that implies freedom from human 
influence (Margules and Usher 1981), or 
at least the absence of large-scale human 
modification. The use of the criterion in 
human-dominated landscapes has meant it 
is often negatively correlated with alien or 
introduced species (Ratcliffe 1977). By far 
the most common rationale for the use of 
naturalness as a criterion is that undisturbed, 
natural areas provide the best source of 
baseline information to compare with other, 
considerably modified areas (Jenkins and 
Bedford 1973). Additional reasons for using 
naturalness as a criterion are tied to the 
many spiritual, philosophical, emotional and 
recreational benefits often cited in support 
of the preservation of wilderness (Thoreau 
1854, Livingston 1981). 
e Size is also a commonly used criterion due 
to the need to capture and maintain the 
diversity offeatures, species and genes (Smith 
and Theberge 1986). A second rationale for 
large or minimum-sized areas is the fact 
that different species have different range 
requirements and different minimum viable 
population sizes (Soule 1980). It is also 
generally desirable that conservation areas 
include at least parts which are relatively 
independent of human activities occurring 
outside their boundaries (MAB 1974), and 
large areas tend to minimize edge-to-area 
ratios (Roberts et al. 2003). 
• Fragility and stability are often perceived 
as opposite ends of a spectrum. Although 
definitions abound and often conflict (Pimm 
1984), in general the use of the tenn fragility 
in evaluation of natural areas has referred to 
fragility susceptible to perturbation, most 
often human-induced (Smith and Theberge 
1986). The rationale for using fragility as 
a criterion is that high fragility implies a 
high probability of 'damage'. Thus, fragile 
elements are those which require protection 
(Ratcliffe 1977). Fragility is often linked to 
rarity, as rare species are often considered to 
be threatened and therefore fragile. 
• The use of connectivity between habitat 
patches as a criterion for evaluation is based 
on MacArthur and Wilson's (1967) theory of 
island biogeography. The theory attempts to 
explain why islands often have fewer species 
than areas of equivalent size in continental 
areas; when the analogy is extended to 
ecological islands, then a lower equilibrium 
number of species would be expected for 
a small isolated reserve than for a larger 
one connected to other areas of ecological 
resources (Diamond 1975). 
Other ecological criteria commonly used 
include uniqueness, representativeness, species 
of special interest, productivity, vulnerable 
habitats, importance to wildlife, typicality, 
potential value and others (e.g. Ratcliffe 1977; 
Margules and Usher 1981; MacKinnon et al. 
1986; Smith and Theberge 1986; Fairweather 
and McNeill1993; Airame et al. 2003; Roberts 
et al. 2003). Further criteria used include 
aspects other than those directly ecological, 
such as cultural significance, human use, 
economic potential and various others (Smith 
and Theberge 1986; Gilman 1997; Roberts et 
al. 2003). Kelleher and Kenchington (1992) 
in fact argue that where a choice exists between 
areas that are all ecologically suitable, the 
final selection should be determined by socio-
economic criteria. Roberts et al. (2003) thus 
advocate inclusion of stakeholders in ecological 
evaluations, as this would provide a greater 
appreciation of biological constraints. 
Methods for evaluating a site against criteria 
can be both qualitative and quantitative, 
ranging from computational algorithms to 
subjective scoring. Such detailed criteria 
-based systems arguably provide a mllch 
better indication of ecological value, as such 
value is not necessarily limited to species 
richness, endemism and threat, or derivatives 
of these factors. For instance, Longland and 
Bateman (2002) note the ecological value of 
'shrub habitat islands' within disturbed areas 
as ecological refugia. Although such islands 
are not necessarily characterized by particular 
diversity or particularly urgent threats, 
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they provide essential temporary habitat for 
maintaininga plantor animal populationandl 
or for dispersing animals. Such criteria-based 
approaches therefore provide a more reliable 
methodology for small-scale management 
and planning decisions. The value of results 
obtained, however, depends to a very large 
extent on the prior selection of the series of 
sites for evaluation. Rarely is it possible or 
feasible to carry out a detailed criteria-based 
evaluation across a full inventory of sites, and 
where there is absence of data, it can prove 
difficult to compile a shortlist of candidate 
sites selected on the basis of scientific data. 
In addition, it is difficult to determine the 
weights to be assigned to different criteria. 
This points to a severe shortcoming in 
these approaches for use in conservation 
planning and management. On the one 
hand, biogeographical regions are ideal as 
they conform to natural rather than artificial 
boundaries; however, this scale is much too 
large for routine day-to-day planning and 
management decisions, and neither can it 
accommodate the full range of important 
habitat-types (e.g. modified habitats). On the 
other hand, results derived from small-scale 
criteria-based evaluations of individual sites 
tend to be heavily dependent on the prior 
selection of these sites for evaluation, which if 
unsound, or if there is no prior data to guide 
such selection, can produce poor results. 
This work aims to address this limitation, by 
combining the strengths of these different 
approaches. It is argued that evaluating 
ecological value at the landscape scale provides 
a scientifically sound, yet manageable and 
practicable unit for management. Like 
biogeographical regions, landscape units 
conform to natural rather than artificially-
imposed boundaries; however, unlike 
biogeographical regions, landscape units 
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can be identified at small scales and can also 
accommodate anthropogenic influences, 
particularly modified habitats, as a result of 
the cultural dimension that occurs within 
Mediterranean landscapes. On the other hand, 
landscape units are also amenable to evaluation 
against a series of criteria, as with site-based 
approaches. Such criteria can and should be 
specific to the context in which they are used, 
rather than being limited to biodiversity 
richness, endemism and threat. This is 
particularly relevant in the Mediterranean 
region, where despite impressive regional 
biodiversity, human pressures are persistent 
and pervasive, and where hence, wildlife 
corridors, species refugia and habitats modified 
from their natural state, can be of considerable 
ecological value. 
Dynamics of stakeholder 
participation in conservation -
the socio-political debate 
It has often been argued that the Brundtland 
definition of sustainability is conceptually 
simple. It should be if policy-makers expect the 
man-in-the-street to grapple with the notion 
of environmental responsibility. Despite this 
seeming simplicity, there does not seem to be 
a general agreement on the policy implications 
of the concept. Some are still unconvinced 
that there is a crisis of sustainability at all, 
while others are scared of the implications 
of acknowledging that there is such a crisis 
(Wackernagel and Rees 1996). 
One reason for conflicting interpretations of the 
fundamental sustainability message is due to 
the fact that the term 'sustainable development' 
is ambiguous, almost a contradiction in terms. 
There are many who identifY more with the 
'sustainable' aspect, associating this with a call 
for ecological and social transformation in the 
manner in which people live, an ethic allied 
to environmental stability and social justice. 
Others, who identify with the 'development' 
aspect, interpret this to mean more sensitive 
economic growth. So, many ask, is this not a 
reformed version of the status quo? 
Sharachchandra Ule (1991) writes that the 
numerous interpretations of sustainable 
development are the result, not of poor 
understanding, but rather of ideological 
differences and the reluctance to acknowledge 
the implications of the underlying message. 
"The deliberate vagueness of the concept, 
even as defined by Brundtland, is a reflection 
of power politics and political bargaining , 
not a manifestation of insurmountable 
intellectual difficulty" (Ule 1991). Redclift 
(1987) comments: 
" ... unless we are prepared to interrogate 
our assumptions about both development 
and the environment and give political 
effect to the conclusions we reach, the 
reality of unsustainable development 
will remain ... ". 
Economist Herman Daly (1991) suggests that 
the confusion around 'sustainable development' 
is rooted in general failure to distinguish 
between true development and mere growth, 
where growth means getting bigger and 
development means getting better. Daly adds 
that sustainable development is progressive 
social betterment without growing beyond 
ecological carrying capacity, and regards 
'sustainable growth' as a nonsensical self-
contradiction. Wackernagel and Rees (1996) 
suggest that the term' developing sustainably' is 
perhaps less ambiguous. Ambiguous or not, the 
reality lies with the fact that the assessment of 
the world made in Stockholm in 1972 remains 
valid in its entirety (Weber 2002). 
Sustainability is a social and political 
process, where the ultimate challenge is not 
a scientific or technical one, but one that 
requires a change in human behaviour, 
fundamental change not in terms of more 
information and sets of plans and strategies 
on sustainable development, but a radical 
reform of the existing political and social 
organization (Trzyna 1995). As Viederman 
so eloquently puts it: 
"sustainable development is a moral 
principle. It is not so much about what 
is, but what should be. It has to do with 
value choices." 
(as quoted in Tryzna 1995). 
For this reason, what is required is a two-
pronged approach. It is not only a matter of 
institutionalizing the sustainability debate but 
it is also about motivating people to care for 
the world around them, and involving them in 
decision-making (Trzyna 1995). Community 
support and stakeholder involvement is a 
key element in community development 
work and conservation (Saunders et al. 
1995), and the same principle is true for the 
sustainable use of resources and involvement 
of key actors in environmental decision-taking 
(Bennett 1998), at least on a local scale. The 
involvement of stakeholders in sustainability 
issues and conservation is, however, complex, 
as it meshes with current political debates 
such as that surrounding social exclusion, 
and with concepts of environmental ethics 
and ideals of democratic decision-making 
(Roe 2000). It is generally felt that without 
adequate changes in social behaviour and 
values in conjunction with economic and 
political change, opportunities to develop a 
more ecologically responsible lifestyle will be 
severely limited (Bechtel1997). 
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There is a history of 'participation' in the 
realm of development and a wide range 
of agencies and conservation NGOs have 
endeavoured, at some point of the procedure, 
to involve stakeholders in some aspect of the 
planning process and implementation. Terms 
such as 'people's participation' and 'popular 
participation' are now part of development 
agencies' jargon (Adnan et al. 1992). 
Participation has been used to justify the 
extension of state control and to build local 
capacity and self-reliance; it has been used 
to justify external decisions and to devolve 
decision-making power away from external 
agencies; it has been used for data collection 
and for interactive analysis. Unfortunately, it 
has also been used, time and time again, to 
justify a development or project through the 
involvement of people when these have little 
or no interest in the operations and yet they 
are asked to participate, or 'dragged' into the 
process of participation (Rahnema 1992). 
Participation should be real and must genuinely 
reflect the interest of stakeholders involved 
in the decision-taking process, in particular, 
making provision even for the will of minority 
groups. Thus, the term 'participation' should 
only be accepted when appropriate qualification 
is made (Pretty 1994) and when people are 
invited to actively participate, at par with other 
stakeholders, to meet predetermined objectives. 
Participation should encompass a wide reach 
of stakeholders, including interest groups, 
the public and politicians, since support must 
be visible and based on an understanding of 
the process and its envisaged costs and likely 
benefits. An appropriate course of action is to 
combine the development aspect of sustain a bility 
and conservation/environmental initiatives into 
one, involving stakeholders in decision-making 
while building and improving on eXlstmg 
processes, institutions and policies (Carew-
A Landscape Approach To Conservation: 
Integrating Ecological Sciences & Participatory Methods 
Reid et al. 1994). In an effort to emphasize the 
importance of stakeholder participation, the 
former EU Commissioner for the Environment 
Margot Wallstrom (2003) said: 
"sustainable development will be 
achieved only if vi90rous efforts are 
made at every level - startin9 with the 
individual and pro9ressin9 from the 
local, to the re9ional, to the national, to 
the supranational, to the international 
- and only if these efforts are made 
in partnership with all the actors 
involved". 
Participatory methodologies 
Sustainable development and conservation 
involves trade-offs between economic, social and 
ecological objectives, and, no matter how multi-
disciplinary the science and analysis are, such 
trade-offs cannot be determined by scientific 
means alone. Value judgements require 'people-
centred' approaches to strategies and policies 
involving conservation and sustainability: 
"tell me and I'll forget; show me and 
I may remember; involve me and I'll 
understand" 
(Chinese proverb). 
The challenge of partICIpation is indeed 
considerable, with possibilities of a horizontal 
approach to participation across sectors on 
the macro-scale and vertical participation 
at the local level (Carew-Reid et al. 1994). 
Introducing elements such as participatory 
inquiry, awareness and educational campaigns, 
round tables and other soft methods can have 
considerable impact, and local councils (local 
government) and environmental lobby groups 
can help bring this about, even if a degree of 
bias will have some bearing on their efforts. 
Conversely, it would be folly to think that 
participation is entirely a non-official agency/ 
non-specialist affair, as these entities have 
roles to play as facilitators in the participatory 
process (Carew-Reid et al. 1994). The role 
of what is often referred to as 'stakeholder' 
participation in the sustainable management 
of protected areas and conservation is 
typically based upon an assumption that 
participation is a fundamental human right. 
Those affected have a right to be involved in 
the decision-making processes. Participation 
can also make conservation more effective. 
There are a number of points here, including 
the desirability of identifying variation in 
stakeholder perspective and how this can be 
addressed, the fact that people can feel more 
involved and motivated if they are included in 
the process and the identification of issues by 
locals which may be missed by outside experts. 
However, set against this are the problems of 
stakeholder participation, including the cost in 
terms of resources and time. There is also the 
issue of representation - the so-called 'myth of 
community'. This has received much attention 
in the development literature in particular. 
This is related to the so-called 'myth of 
consensus' (Peterson et al. 2005) allied to a 
myth of community (Guijt and Shah 1998). 
Participatory techniques often attempt to 
draw out some underlying issues that need 
addressing or to go further and explore 
solutions that can emerge from the community 
itself. In either case agreements as to what 
'is' and what 'needs' to be done are required, 
even if these are multiple, rather than single, 
in nature. Well-established techniques such 
as multi-criteria analysis (MCA), integrated 
assessment and risk-analysis can help elicit 
a pattern given such a set of multiple goals, 
objectives and perspectives (Marjolein and 
Rijkens-Klomp 2002; Willis et al. 2004; 
Mendoza and Prabhu 2005). Suites of 
new methods designed specifically for 
participatory research, such as Rapid Rural 
Appraisal (RRA) and Participatory Rural 
Appraisal (PRA) methods have also been 
developed (Chambers 1980, 1992, 1994). 
But what if there is little agreement over 
what the important issues are, let alone 
how to address them? What if people have 
few common interests and needs and hence 
there is little or no consensus? After all, any 
community encompasses a wide range of 
individuals and social units spanning gender, 
age, ethnicity, experience and wealth spectra, 
and a priori one would expect to find little 
consensus and would not be surprised if one 
did not emerge (Hibbard and Lurie 2000). 
Participatory approaches could well discover 
such richness and acknowledge the lack of 
consensus, itself a valid finding and possibly 
engendering a new awareness among the 
community. It is more likely that these 
differences will lead to a diverse set of actions, 
some of which may well be contradictory, such 
as environmental protection versus economic 
growth (Pew'son et al. 2005). Worse still, it 
may be that differences are suppressed either 
by the community or, even more worryingly, 
by the facilitator(s), in order to arrive at a 
supposed consensus (Mendoza and Prabhu 
2005). While everyone may feel a sense of 
fulfilment that the process is finally over, 
agreed action points may rapidly evaporate. 
The participatory exercise may also do no more 
than draw out the views and wishes of those 
with the loudest voice and simply reinforce and 
exacerbate existing power inequalities within 
the community (Mosse 2001; Cornwall 2003; 
Peters on et al. 2005). Consensus becomes an 
expression of the desires of the minority at the 
expense of the majority. 
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Landscape ecology approach 
Given that more than half of Europe's land 
surface is cultivated, a substantial portion of 
the region's biological diversity is directly or 
indirectly reliant on this anthropic landscape. 
For this reason, and in pursuit of a strategy 
supporting biodiversity conservation as well 
as the notion of sustainable development, the 
Council of Europe and the United Nations 
Environmental Programme (UNEP) drew up a 
common policy for the future of rural regions in 
Europe, which would safeguard rural landscape 
diversity. This was called the "Biological and 
Landscape Diversity Strategy" (STRA-CO [98J 
10), and aimed to integrate biological and 
landscape diversity into the agricultural sector. 
Among the objectives of the Strategy one finds 
"to ensure that landscape character and local 
distinctiveness are conserved", which reflects a 
fundamental need to maintain environmental 
quality while encouraging the protection 
of the strong cultural element therein. It is 
acknowledged, therefore, that the human 
dimension, which was added to the 'equation' 
over time, forms an integral part of that spatial 
unit referred to as the 'landscape', the study of 
which requires a multidisciplinary approach as a 
result of the convergence of various disciplines. 
Alexander von Humboldt, some two hundred 
years ago, had already defined the term 
landscape as the total character of a region as 
determined by existing geophysical, ecological 
and anthropogenic factors (Barbina 2001). 
Troll (1950) argued that the perspective of 
holistic landscape should also take into account 
aspects of culture and tradition. Some workers 
described the term as a complex integrated 
system that comprises spatial patterns formed 
by biotic, abiotic and human elements and 
processes (Naveh 1987; Leser 1997; Farina 
2000; Bastian 2001); others described it as 
a dynamic and holistic concept that bridges 
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process studies and spatial planning (Ahern 
1999; Moss 2000; Opdam et al. 2001). Tress 
et al. (2001) argue that landscape issues are 
of interest to many disciplines, but are seldom 
seen as an opportunity for inter- or trans-
disciplinary cooperation, which essentially 
limits the ability to account for real world 
complexity. Landscape research can help solve, 
as well as coordinate, conflicting interests 
when approached as a common effort by 
several disciplines (Decamps 2000), and also 
act as a constant means of 'communication' 
among disciplines (Antrop 2001). This issue of 
communication between disciplines, or rather a 
bridge between the human and natural sciences 
via landscape research, has been the topic of 
much debate. From the landmark conference in 
Roskilde entitled "Multifunctional Landscapes 
- InterdisciplinalY Approaches to Landscape 
Research and Management" in 2000 to the 
multitude of papers and other publications 
that followed, every attempt was made to 
foster and coordinate communication about 
landscape-related issues, within academia and 
between science and society (Tress et al. 2001). 
Naveh (2001) identifies ten major premises 
that should serve as the holistic conception of 
multi functional landscapes (MFLs) for trans-
disciplinary goal-oriented landscape research. 
Forman and Godron (1986) list three 
fundamental characteristics relating to holistic 
landscape ecological approach, which are spatial 
relations (landscape structures), functional 
relationships (interaction and flow of material 
and energy), and temporal relations (change of 
structure, characteristics and functions). Farina 
(1998) stated that "landscape ecolo9Y cannot 
explain all the processes but can undoubtedly 
help us to understand the complexity". It 
was further argued that the concept behind 
landscape ecology may be regarded as a co-
evolution between socio-cultural, economic 
Integrating Ecological Sciences & Participatory Methods 
and environmental systems (Fairbanks et al. 
1999). In 1998, the Executive Committee of 
IALE (International Association for Landscape 
Ecology) defined landscape ecology as a 
'problem-oriented science', as a result of the 
growing environmental awareness post-1970s 
(Opdam et al. 2001). Moss (2000) notes 
that although landscape ecology may not be 
an all-embracing environmental science, it 
nonetheless has the potential to address natural 
resource-based issues. Naveh (2000) suggests 
that landscape ecology must become a holistic 
problem-solving oriented science by joining the 
trans-disciplinary scientific revolution with a 
paradigm shift from the conventionalapproaches 
to holistic approaches of connectedness and 
ordered complexity. In considering the recent 
increase in environmental problems, together 
with the concept of sustainability, the real 
challenge for landscape ecology is the 'human 
- nature' relationship (Bastian 2001). 
In addition to these views or perhaps as a 
result of these views, there are essentially two 
'schools', the European and the American. 
The former places emphasis on typology, 
classification and nomenclature, and is largely 
concerned with the cultural dimension and 
human application of landscape, which reflects 
the long history of human modification of the 
terrain within the European landscape. It has 
its origins in the geographical sciences, with 
main exponents of these views being Carl 
Troll and Izaak Zonneveld, both geographers, 
but has in recent decades veered towards the 
discipline of planning (Bastian 2001). The 
American school, which gained prominence 
during the early eighties, differs from the 
European school in that it focuses more on 
natural systems and heterogeneity within the 
landscape. It makes emphasis on organism-
environment relationships, without necessarily 
invoking anthropogenic factors into the 
equation (McIntyre 2001). In North America, 
it is concerned with ecological consequences 
of larger spatial patterns of biotic and abiotic 
resources. Broadly, it can be characterized 
as the study of ecological effects of patches! 
and their interactions. Landscape ecology has 
helped scientists and managers appreciate the 
spatial dimension of ecosystem management, 
and to understand that many critical issues in 
ecosystem management should be dealt with 
at larger spatial scales than the individual 
patch (Franklin 1997). Landscape ecology 
and ecosystem management are two closely 
aligned approaches that link natural processes 
with the human dimension. Maltby (1997), 
Chair of the IUCN Commission on Ecosystem 
Management, says that: 
"ecosystem management offers a new 
framework for a more integrated and 
comprehensive approach to conservation 
in which people are part of the equation", 
and adds " ... emphasis is not on ecosystem 
processes per se but on human actions 
which are likely to alter those processes 
in magnitude or pattern". 
What is consistent is that landscape ecology is 
concerned with the spatial patterns of a landscape 
since it takes into account the development, 
through human activity, and dynamics of spatial 
heterogeneity and its influence on ecological 
processes (Turner 1998). McIntyre (2001) 
considers landscape pattern a manifestation 
of process, while in itself, process is the creator 
of patterns within the landscape. Thus, 
landscape ecology focuses on the pattern-process 
lPatch = a relatively homogenous nonlinear area that differs from its surroundings (Forman 1995). 
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relationship of a landscape, an approach which 
gives a spatial dimension to ecology. Rather than 
create divergence, the two schools of thought 
strengthen landscape ecology, making it an 
interdisciplinaly-multidisciplinary approach that 
draws upon expertise from geography, ecological 
sciences, environmental planning, landscape 
architecture and various other specialisms. 
Beyond the academic debate, the issue of 
landscape is drawn into the decision-making 
arena, a process which involves various facets of 
landscape planning, including a dimension which 
recognizes the importance of aesthetic value 
(Ayad 2005). As early as the 1970s, the issue of 
visual landscape was already being considered an 
integral part of the spatial planning process, as 
close emotional ties with one's immediate home 
environment were regarded as important. It 
was the emerging discussion of the late 70s and 
early 80s about ecology and ecological planning 
that alienated the element of aesthetic and 
visual values from the central debate. However, 
with improvement of the possibilities of digital 
3-dimensional representation and GIS, the socio-
cultural aspect once again became integrated 
into the debate (Sclunid 2001). The versatility 
of Geographic Information Systems has 
revolutionized the scope of landscape planning 
a great deal; GIS has widely contributed to the 
advancement of research that evaluates change 
over time in the ecological and social fabric of 
landscapes, while there is an increasing interest 
in the use of spatial data and GIS in assessing 
the visual attributes of landscapes (Ayad 
2005). It appears evident that the 21st centmy 
will feature a continued momentum toward 
ecosystem management, following the shift from 
environmental management (Szaro et al. 1998), 
in an attempt to develop the shaky marriage 
between expert and perceptual approaches to 
processes leading to plan/policy-making and 
decision-taking (Daniel 2001). 
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In the Mediterranean, the landscape prescribes 
to the blend of natural - semi-natural -
anthropic components as a result of a strong 
human dimension that has had considerable 
influence in determining landscape evolution. 
Makhzoumi and Pungetti (1999) describe 
this process as a "structurally heterogeneous 
landscape". Naveh (1995) considers the 
Mediterranean landscape a consequence to a 
co-evolution of the Mediterranean peoples and 
the limited natural resources available within 
the region. Thus, it results in changing land-use 
patterns responsible for the gradual alteration of 
natural habitats into agricultural systems and, 
in places, into a semi-natural vegetation cover. 
Changes in the terrain and topography gradually 
conunenced as early as the Neolithic through 
primitive agricultural practices and animal 
husbandry, which led to initial clearance of the 
Mediterranean sclerophyll forests (Di Casu'i 
1981). As time went by, terracing of entire 
hillsides took place, while remaining wood lots 
and forest remnants were periodically exposed 
to fire. By the classical period, forests were 
restricted to inaccessible mountainous areas, 
as extensive tracts of land were converted for 
the cultivation of cereals and to accommodate 
the diversion of fluvial systems as sources of 
irrigation. By the Middle Ages, when population 
decline in considerable segments of the region 
led to the dereliction of entire rural landscapes, 
most of the forest cover had disappeared (Pons 
and Quezel 1985). This occurred partly for 
reasons outlined above, and in-part because 
remaining hardwood was highly valued for 
fuel, largely for domestic firewood and charcoal 
(Marchland 1990), apart from the enormous 
amounts of wood that were consumed in the 
course of history for construction, furniture 
and shipbuilding (Thirgood 1981). Political 
events, in particular the decline of piracy and 
marauding parties in the central Mediterranean 
that made coastal rural areas a most dangerous 
place, coupled with socio-economic and cultural 
advancement during the last two centuries, 
led to an intensification of agricultural 
systems in many parts of the region. This was 
followed by the phenomenon of agricultural 
land abandonment across many parts of the 
region, which led to the progressive recovery 
of forest and matorrals (Acherar et al. 1984; 
Lepart and Debussche 1992). All this and 
the subsequent phenomenon of mass tourism 
in the Mediterranean during the last three or 
four decades have led to land-use patterns that 
have shaped the landscape that we know today 
(Makhzoumi and Pungetti 1999). Antrop 
(2005) argues that landscapes change because 
they are an expression of the dynamic interaction 
between natural and cultural forces in the 
environment, and adds that cultural landscapes 
are the result of consecutive reorganization of 
the terrain in order to better adapt its use and 
spatial structure to changing societal demands. 
Thus, the main goals were not to conserve or 
maintain natural or cultural characteristics of 
the landscape, but rather to conserve certain 
qualities of the land such as natural resources, 
which also included wildlife. 
This long history of Mediterranean landscape 
evolution has encouraged the colonization and 
further regeneration of floral communities and 
assemblages that have become resilient to human 
pressures and activities, and the island of Gozo 
is no different. It boasts various assets, both 
ecological and cultural, and has experienced 
much the same fate as other rural locations in the 
Mediterranean, in terms of landscape evolution 
and modification. Hence, it shares a multitude 
of similar environmental constraints and issues 
as a result of huge demands on land-use, which 
indeed make Gozo an ideal case-study for 
landscape management, spatial planning and 
biotope conservation for the region. The notion 
of multifunctional landscapes, which paves the 
way towards trans-disciplinalY research, may be 
examined in the context of Gozo, in particular, 
in view of the intense affinity in relation to 
an environment made up of semi-natural 
assemblages and strong cultural elements. 
Environmental planning and management in 
the Maltese Islands, has, over the last decades 
after independence, been characterized more by 
tension, conflict-of-use and confusion than by 
cohesion and holistic approaches. Agricultural 
landscapes, as found in Gozo, are multifunctional 
landscapes that require research, planning and 
management approaches that transcend, as 
well as cross, traditional discipline boundaries. 
Unfortunately, single subject approaches fail 
to incorporate this holistic context that bridges 
environmental functions within a landscape 
with human requirements and, additionally, 
fail to consider how one interest will interact 
with another (Fry 2001). Landscape structure 
and function affect and are affected by human 
perception, cognition and values (Nassauer 
1995). Although there may be strong links 
between landscape configurations that meet 
environmental/conservation goals and human 
requirements, velY few studies have indeed 
systematically examined the relationship between 
functions relating to ecological sustainability and 
the human perception of landscape. Thus, such 
relationships remain unclear (Fry 2001). 
Landscape convention and 
its applicability to the region 
The European Landscape Convention (Council 
of Europe 2000), adopted by the Council of 
Europe's Committee of Ministers on July 19th , 
2000, and signed on October 20th of the same 
year, essentially sets forth the requirement 
for public authorities to adopt policies and 
measures at local, regional and international 
level for protecting, planning for and managing 
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landscapes throughout Europe. It covers all 
landscape-types, both outstanding and ordinary, 
that basically determine the quality of people's 
living environment through the provision of a 
flexible and pragmatic approach, which caters 
for strict conservation through protection, 
management, restoration and actual landscape 
creation. Moreover, the Convention stresses 
the importance of stakeholder participation 
in decision-making on landscape protection, 
particularly at local level, and proposes legal 
and financial measures at the national and 
European levels, aimed at shaping landscape 
policies and promoting interaction between local 
and central authorities as well as transfrontier 
cooperation in the field. Malta is a signatory 
state, but to-date has not ratified the ELC; it has 
been noted that there is still some way to go for 
Malta to adequately meet the objectives of the 
Convention (Conrad and Cassar 2007). 
The main reasons cited as to why the European 
Landscape Convention came into being 
included the fact that landscapes: (i) are an 
important element in people's lives since they 
contribute to the formation oflocal culture and 
to human development, including job creation, 
and are therefore a key ingredient of individual 
and social well-being; (ii) are intricately linked 
to natural and cultural heritage issues, and 
serve to strengthen European identity; and, (iii) 
have, for a variety of reasons, been negatively 
influenced and degraded by a series of human 
activities, namely agriculture, forestry, industrial 
and mineral production, infra structural 
and tourism developments, which have all 
contributed towards rendering numerous 
landscapes quite featureless. Furthermore, the 
Convention framework aims to achieve a greater 
unity among member states for the purpose of 
safeguarding principles which are their common 
heritage, and recognizes the fact that citizens 
have an important role in preserving the quality 
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of the landscape, while public authorities have 
a duty to ensure this quality. The Convention 
seeks to achieve sustainable development based 
on a balanced and harmonious relationship 
between social norms, economic activity and 
the environment, both natural and cultural. 
It is largely acknowledged that the landscape 
is an important aspect of the quality of life for 
people in both urban and rural regions, as well 
as in degraded areas and those areas recognized 
for their high quality and outstanding beauty. 
Recent developments in the Mediterranean 
region, over the last decades, in agricultural 
practices, forestry, industrial and mineral 
production techniques as well as in regional 
and urban planning, transport, tourism and 
recreation, and infrastructure have led to 
acceleration in landscape transformation, often 
removing the distinctiveness oflandscapes and 
rendering these homogeneous. In this respect, 
the Convention has a strong human element 
within its framework and responds to the 
European public's desire to enjoy high quality 
landscapes while playing an active part in their 
development. The Convention's inherent belief 
that landscapes are a key element of individual 
and social well-being, and that their protection, 
their management and planning entail rights 
and responsibilities for everyone are testimony 
of this intrinsic cultural dimension (Council 
of Europe 2000). The three measures, which 
the Convention identifies and deems essential 
(refer to Article 1 of the Convention), notably, 
landscape planning, landscape management 
and landscape protection, are, without doubt, 
fundamentally important for the upkeep and 
conservation oflandscape features and resources 
within the Mediterranean region. Such 
measures are particularly appropriate to Gozo, 
where the appeal of the island's landscapes is 
derived from both natural assets and strong 
anthropic elements. 
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An overview of the 
physical aspects 
The Maltese Islands consist of a group of small, 
relatively low islands, some 96km south of 
Sicily (Italy) and 290km north of the coast of 
Libya (North Africa). The Maltese island group 
is located on a shallow shelf, the Malta Plateau, 
which forms part of a submarine ridge that 
extends from the south Sicily promontory to 
the coast of North Africa. The Maltese Islands, 
together with the island of Lampedusa and 
the Hyblean plateau of Sicily, are the emergent 
parts of the Pelagian Block, which comprise 
the foreland margin of the African Plate. 
The Maltese Archipelago encompasses three 
inhabited islands: Malta, the principal island; 
Gozo (Malt.: Gtwwdex); and Comino (Malt. : 
Kemmuna) together with a number of smaller 
vegetated but uninhabited islets, including St 
Paul's Islands, also known as Selmunett Islands 
(Malt.: Gzejjer ta ' San Pawl) , Cominotto (Malt: 
Kemmunett), Filfola (Malt.: Filfla) , Fungus 
Rock, also known as Genet'al's Rock (Malt.: 
Il-Hagra tal-General or Il-Gebla tal-General) 
and a few other minor rocks, of which some also 
bear a vegetation cover. 
The water depth on the Malta Plateau, 
particularly within the Sicilian Channel, is 
relatively shallow while the Maltese Channel 
(i.e. the region between the Maltese Islands 
and North Africa), is, on the other hand, much 
Figure 3.1: 
Satell ite images 
of the region 
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Siculo-T unisian 
sill. The Maltese 
Islands' proximity 
to Sicily is evident 
[note the effect 
ofthe emission 
plume produced 
by Mount Etna] 
(right, Image courtesy 
NASNGSFC/LaRCI 
JPL, MISR Team. 
http://visibleearth. 
nasa.gov/), as is 
its proximity to 
north Africa [note 
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Chapter 3: 
The Shaping of an Island Landscape 
Figure 3.2: Satellite image of the Maltese Islands (left), with close-up of Gozo (right) 
(Source: Goog le Earth) . 
deeper, especially in the Malta Trough some 
15km south of the islands. The area beyond 
the eastern periphery of the Malta Plateau, 
known as the Sicily-Malta Escarpment, 
reaches abyssal depths. 
The Maltese islands are composed almost 
entirely of marine sedimentary rocks 
of Tertiary age, mainly Oligo-Miocene 
limestones, calcareous sandstones and clays. 
These sedimentary rock types owe their 
formation to the deposition of dissolved 
substances which took place through 
chemical preClpltation and/or through 
the agency of organisms , a process known 
as chemical-biogenic sedimentation, or 
through clastic sedimentation, where rocks 
originate primarily as a result of the erosion, 
transportation and re-deposition of already 
existing rocks. Some Quaternary deposits 
of terrestrial origin also occur in variolls 
localities and comprise palaeosols, fluvial 
gravels, alluvial fans, coastal conglomerates 
and breccias, dunes and infillings of caves 
and fissures (Schembri 1997; Cassar et 
al. 2008). Globigerina Limestone and the 
Coralline Limestones constitute the Islands' 
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only mineral resources, apart from sea-salt. 
These rock types are extensively quarried, 
the former for use as building stone, and the 
latter mainly for aggregate. 
The natural water resources of the Maltese Islands 
are entirely dependent on rainwater percolating 
through the porous strata, and accumulating 
in aquifers. These aquifers are of two types, the 
larger being the Mean Sea Level Aquifer which 
consists of a layer of freshwater floating on the 
denser saline water in limestone rock at sea level. 
The other type is the Perched Aquifer, situated 
closer to the ground surface. Such aquifers occur 
when rainwater becomes entrapped within the 
permeable Upper Coralline Limestone by the 
underlying stratum of Blue Clay, which acts as an 
aquitard. Again, in view of the existingtopography 
and accompanying stratigraphy, Gozo boasts a 
fairly wide-ranging system of perched aquifers 
wherever Upper Coralline Limestone and Blue 
Clay occur. 
The stratigraphic layout of the island of Gozo 
is to some extent quite different to that of the 
main island. Malta still retains much of the 
younger strata on the Rabat/Dingli uplands 
and the rest of the north-west, while exposing a 
Globigerina limestone gently rolling (and flatter) 
landscape on its central and southern regions. 
The Gozitan landscape is hilly and therefore 
still maintains good exposures of Blue Clay, 
Upper Coralline Limestone and Greensand on 
and around its numerous hills and plateaux. 
In fact, these strata characterize the landscape 
throughout much of tl1e northern regions of 
Gozo; wherever high land persists in the form of 
undulating terrain, plateau-capped ridges and 
surrounding escarpments and hills, one finds 
that the stratigraphy consists of exposures of the 
various Members of Upper Coralline Limestone 
(Gebel Imbark, Tal-Pitkal, Mtarfa and/or Gbajn 
Melel), Greensand (as at Nadur/Dablet Qorrot 
embayment, Gelmus and along the Xagbra 
scarp) and Blue Clay. Such a stratigraphic 
sequence almost forms a pattern, with hills and 
surrounding clay taluses comprising a generally 
rolling landscape that extends across from the 
eastern sector of Gozo at Qala Point, where the 
upper strata are highly concentrated, towards 
the north and central sectors of Gozo, where a 
number of detached or semi-detached hillocks 
and plateaux dominate the skyline. The flatter 
regions between these hills and ridges consist of 
exposures of Globigerina Limestone Members, 
more often than not containing a soil cover and 
extensively utilized for agriculture. It is worth 
mentioning that until recently there seemed to 
have been some correlation between stratigraphy 
and farming, where the presence of Blue Clay, or 
lack of it, created a clear and distinct boundary 
between irrigated/semi-irrigated agricultural 
land and dly fannland. This is no longer the 
case, as numerous individuals have sought to 
tap the Mean Sea Level Aquifer, in some cases 
without appropriate authorization, in so doing 
converting large tracts of previously chy farmed 
terrain into an irrigated land-cover. Globigerina 
Limestone also predominates on the western 
and southern regions of Gozo. These lowland 
Figure 3.3: Examples of coastal erosion at 
Gflajn Barrani in Gozo (L.F. Cassar). 
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areas are further dissected by a series of valley 
systems, mostly flowing in a seaward direction, 
where the rock type often consists of a Member 
of the Lower Coralline Limestone (Xlendi, Attard 
and/or Magblaq Membel} Lower Coralline 
Limestone predominates mainly in gorge-type 
valleys such as within the Lunzjata/Xlendi valley 
system, Wied il-Gbasri, Wied Mgarr ix-Xini and 
Wied Sabbar. Lower Coralline Limestone also 
has considerable exposures in areas south of the 
South Gozo Fault as well as at Gbar Dorf, north of 
Qala Point (Oil Exploration Directorate 1993). 
Erosion of the different rock types is a key element 
responsible forthe formation of the characteristic 
Maltese landscape. Lower Coralline Limestone 
forms sheer cliffs that largely bound the Maltese 
Islands to the southwest. Similarly, the Upper 
Coralline Limestone forms massive cliffs and 
limestone platforms with karstic topography. 
The most extensive exposed rock formation 
is the Globigerina Limestone, which forms a 
broad rolling landscape, as is mainly evident in 
the eastern segment of the main island and the 
southern and western regions of the island of 
Gozo (Schembri 1997; Cassar et al. 2008). In 
coastal areas, particularly on broad slopes where 
the younger strata are still present, this stratum 
is often covered by taluses of Blue Clay. 
Box 3;1: The .climate is typically 
characteristi,c .. hot/dry 
sUmmers andrrlild wet w'il1t~r:>:Alth(Ju~h it 
may b~stgedescribedasbiseasonal,itis a 
climate that lacks .~xt;emes al!d is regarded 
as being generally. moderate, bordering on 
serni-arid.Theseason~1 distribution of rainfall 
defines the .. . period (October -:-. March: 
circa; 85% of the. total annual predipitation) 
and the dry period (April - September); The 
average annual precipitation is $30mm, 
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but is, however, highly variable from year 
to year. The high percentage of arable land 
on the .island· of Gozo means that a great 
deal of rainwater is absorbed by soils on 
CUltivated land as well as on karstic regions. 
The numerous karstic plateaux of 
Coralline Limestone that form the distinct 
Gozitan topography are important as 
rainwater catchments for the subsequent 
recharge of the perched aquifers. Although 
no comparative studies in contrast 
to the main island of Malta where there 
is considerable hard landscaping as a 
consequence to an ever-increasing urban 
footprint, a significantly. smaller volume of 
rainwater run-off must reach the sea in Gozo, 
due to its extensive soil cover and therefore 
higher rate of absorption by thesubstrate. 
Air temperature may also be described as 
moderate (mean: i8.5°G; mean monthly 
range: 12.3DC to 26.2°C) and never falls too 
low to affect growth of vegetation. Relative 
humidity is consistently high all year round, 
mostly ranging from 65% to Wind 
is common, with up to 87% of the days 
of the year experiencing some wind .. The 
predominant wind is the north-westerly 
(majjistra/), which on average blows on 
18% of windy days. Other directional 
winds are more or less equally represented 
throughout the year, although south-
westerly winds have in receni:year:s shown 
predominance. The Islands receive a fair 
amount of sunshine· throughout the year, 
which on average amounts to 8:3 hours of 
brightsunshineperday. Evapotranspiration 
ishigh.and accounts for 70% fo 80% of the 
total annual precipitation, depending on the 
retention capacityofthesoil. Onlysome16% 
ofthe rainfall infiltrates into the ·substratum 
and can be used by vegetation. 
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Figure 3.4: Pluviothermal diagram for the Maltese Islands (8 . Lanfranco). 
The Maltese Islands are riven by a series of 
faults, cast into two principal families according 
to the strike of the fault line: those trending NE-
SW, which predominate, and those trending 
NW-SE. The two main members of the NE-SW 
system are the Great Fault on the main island 
of Malta and the South Gozo Fault. The Great 
Fault bisects Malta from Fomm ir-Rib, on the 
southwest coast, to Madliena on the northeast 
coast, while the South Gozo Fault crosses from 
Ras il-Qala on the east coast to Mg'arr ix-Xini on 
the southeast. Between these two master faults, 
block faulting has given rise to a sequence 
of horsts and grabens (ridges and troughs or 
plateaux and plains, respectively). The most 
important of the NW-SE trending faults is the 
Magblaq Fault, situated along the southern 
coast of Malta and which has been responsible 
for the downthrow of the islet of Filfla to sea 
level (Schembri 1997). 
The highest points on Malta and Gozo are, 
respectively, 253m (at Ta' iuta - Dingli Cliffs) 
and 191m (at Ta' Dbiegi) above mean sea level. 
Topographic features of particular ecological 
importance are the rdum and wied systems. 
Rdw11 comprise the quasi-vertical rock faces so-
shaped either by erosion or by tectonic activity, 
together with screes of boulders and other debris 
eroded from the rock face, which invariably 
surround the base. As a result of the shelter 
these formations provide, the rdum affords a 
habitat for many species of flora and fauna. 
The island of Gozo, as a consequence of its 
different topography to that of the main island, 
has numerous rdum and large embayment 
formations; the most extensive boulder scree 
formation in the Maltese Archipelago, Rdum il-
Kbir, occurs on the headland that lies between 
San BIas and Dablet Qorrot, on Gozo's northeast 
coast. Widien (singular: wied) are water run-
off channels formed either by stream erosion 
during a previous and much wetter climatic 
regime (the Pleistocene), and/or by tectonic 
movement. Most of the widien in the islands 
are now 'dry valleys', carrying water along 
their courses only during the rainy season. A 
few, however, drain perennial springs and thus 
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maintain a varying degree of water flow. Such 
springs are relatively common on Gozo due to 
the high prevalence of Blue Clay. In view of the 
shelter provided by valley banks as well as water 
availability, widien support one of the richest 
habitats on the islands. Examples of diversity-
rich valleys in Gozo include a number of steep-
sided gorge-like valleys where agriculture does 
not predominate. As a result of the prevailing 
rugged and mostly inaccessible terrain within 
rduln , steep valleys and escarpment regions 
on Gozo, which makes agricultural practice 
rather difficult, a distinctive verdancy occurs, 
comprising a mosaic of garrigue, phrygana and 
mattoral assemblages. 
Figure 3.5: Gorge-type valley system at Mgarr 
ix-Xini, Gozo (L. F. Cassar). 
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An outline of the habitats and biota -
The flora and fauna of the Maltese Islands is 
relatively rich, with some 2000 species of plants 
and over 3000 species of animals, mainly 
invertebrates, having been recorded to-date; 
the principal vegetation types include maquis 
or mattoral, garrigue including phrygana and 
steppe. Other ecosystems include woodland, 
freshwater and rupestral communities, caves, 
as well as a number of coastal habitats. In 
spite of the Islands' small size, the archipelago 
supports a wide variety of habitat-types and 
biota (e.g. in comparison to Great Britain, the 
Maltese Islands possess approximately the 
same number of flowering plants, when the 
area is only about 0.1% of that of the former) 
of which a number are endemic. In addition, 
in view of the Islands' geographical position, 
the biota has representative ecological 
populations and communities from the three 
continents that border the region (namely 
Europe, Africa and Asia), some of which are of 
biogeographical interest. 
Prior to permanent colonization by humans, it 
is thought that the Maltese Islands supported 
large tracts of Mediterranean sclerophyll forest, 
dominated mainly by Holm Oak (Quercus ilex) 
and Aleppo Pine (Pinus halepensis), with an 
undergrowth of smaller tree species and shrubs. 
This is evidenced by fossil remains and pollen 
analysis hom various localities in the Maltese 
Islands (Evans 1971; Zammit Maempel1977, 
1982; Pedley 1980; Hunt 1997). This climax 
forest is the highest successional sere that can 
develop in the central Mediterranean climatic 
regime. Following colonization of the islands, 
much woodland was cleared in order to make 
room for farmland and habitation. Grazing 
by domestic animals, mainly goats, also had 
a significant effect on the remaining natural 
forest, while the use of wood as fuel is also 
thought to have negatively affected woodland 
Figure 3.6: Semi-natural woodland at Buskett (G. Bonett). 
habitats nationwide. Remnants of this original 
forest occur in localized pockets (relict copses of 
considerable age persist in about four localities) 
on the principal island of Malta; however, only at 
one locality, namely Buskett in southwest Malta, 
is it comparatively well developed. This semi-
natural wood, with patches of natural elements 
dominated by Mediterranean Oak (Quercus 
ilex), is relatively important as it represents 
the only well established and self-regenerating 
woodland ecosystem in the Maltese Islands, 
and consequently supports a fair amount of 
flora and fauna associated with this habitat-type 
(Schembri 1997; Cassar et al. 2008). 
The only wooded areas of significance on Gozo 
are, with the exception of one site, all the result 
of afforestation schemes of recent origin. Such 
wooded areas include those located at Gnien 
Migarro on the surrounding clay slopes of 
Chambray, Ta' Blanlcas on the limits ofXewkija 
and at Ta' Lambert. The Gnien Migarro site 
consists of a mixed woodlot mainly dominated 
by Aleppo Pines (Pinus halepensis), while the 
latter two sites consist of cultivated Olive trees 
(Olea europaea). Another site that supports a 
copse of ancient olives, possibly planted during 
the time of the Knights, is that appropriately 
known as Il-Buskett (small wood), located 
near the village of Nadur, south of and on the 
headwaters of Ta' Bingemma valley. None of 
the sites in Gozo have attained the ecological 
characteristics of well-developed woodland. 
Maquis develops in small pockets where 
adequate shelter is available, such as on the lower 
reaches of valley sides and among boulder screes 
at the bases of rdum. It may consist of naturally 
occurring species or of long-established and 
regenerating archaeophytes (trees and shrubs 
that were originally introduced in antiquity but 
which are now naturalized). This community, 
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which is dominated by a variety of small to 
medium-sized trees and large shrubs, is still 
fairly well represented in the Maltese Islands. 
This notwithstanding, secondary maquis 
dominated by archaeophytes is prevalent, 
comprising the Carob (Ceratonia siligua) and 
the Olive (Olea europaea), which collectively 
form the Oleo-Ceratonion alliance. Components 
of the naturally occurring maquis or mattoral 
include the Lentisk (Pistacia lentiscus), 
Bay Laurel (Law'us nobilis), Mediterranean 
Buckthorn (Rhamnus alaternus) and the Myrtle 
(Myrtus communis). Due to a drastic reduction 
in grazing over the last decades, there has been 
some regeneration of maquis assemblages, 
with some formerly uncommon species such as 
Mediterranean Buckthorn (Rhamnus alaternus) 
and Terebinth (Pistacia terebinthus) increasing 
in a number of locations. Maquis is especially 
widespread throughout the island of Gozo, on 
the banks and beds of the widien, particularly 
gorge-type valleys with steep-sided rocky banks 
that are not cultivated, and at the base of inland 
escarpments. Understorey vegetation within 
maquis assemblages is often characterized by 
Spiny Asparagus (Aspara9us aphyllus), Yellow 
Germander (Teucrium [lavum), Alexanders 
(Smyrnium olusatrum), Smilax (Smilax aspera) 
and Bear's Breeches (Acanthus mollis). Some 
valley assemblages in Gozo also include the 
uncommon Evergreen Traveller's Joy (Clematis 
cirrhosa) as a clambering understorey species. 
On more exposed areas, particularly on karstic 
plateaux where soils are shallow, one expects 
to encounter garrigues, phryganas and steppic 
elements. Garrigue and phrygana, typical of 
rocky terrain, are characterized by low-growing 
shrubs (e.g. Heath, Spiny Spurge and Labiate 
garrigues). Some garrigue communities are 
natural, while others are the result of degraded 
woodland and maquis assemblages. Similarly, 
steppe (e.g. Ennes and steppic grassland 
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Figure 3.7: Examples of maquis - garrigue 
- steppe mosaic from the Maltese Islands (G. 
Bonett). 
communities) includes community-types 
(with the exception of Esparto Steppe based 
on LYgeum spartum, a climactic species that 
often characterizes clay-dominated landscapes) 
which result from the degradation of the 
maquis and garrigue. Both the garrigue and 
steppe communities are widespread and are 
considered to be fairly well represented in the 
Maltese Islands. 
The more common garrigue assemblages on 
Gozo comprise Labiate garrigue, characterized by 
Mediterranean Thyme (Thymbra capitata) and 
Olive-leaved Germander (Teucrium p'uticans), 
Heath garrigue dominated by Mediterranean 
Heath (Erica multiflora), West-Mediterranean 
Anthyllis plllygana, characterized by Yellow 
Kidney Vetch (Anthyllis hermanniae), Spiny 
Spurge garrigue, based upon the endemic 
Maltese Spurge (Euphorbia melitensis), and 
Tree-spurge formation made up of Euphorbia 
dendroides. Other characterizing species include 
Wolfbane (Periploca an9ustifolia), known 
as Sicilian Channel Periploca scrub, which 
sometimes also characterizes low mattoral 
assemblages, Eastern Phagnalon (Pha9nalon 
9raecum), referred to as Phagnalon or Composite 
garrigue, Olive-leaved Bindweed (Convolvulus 
oleifolius), that characterizes the Hybleo-Maltese 
sea-cliff community, Egyptian St. 10hn's-wort 
(Hypericum ae9yptiacum), that typifies the 
Hypericum plllygana, and Rock-rose species 
(Cistus spp.), which make up the Cistus garrigue. 
Of interest to note is the fact that some Natura 
2000 (N2K) assemblages, namely Sicilian 
Channel Periploca scrub, Hybleo-Maltese sea-
cliff community and Hypericum phlygana, have 
a restricted Mediterranean distribution but are 
relatively widespread in Gozo. 
Figure 3.8: Garrigue mosaic comprising 
Anthyll is phrygana, Tree-spurge formation and 
Labiate garrigue (L.F. Cassar). 
Steppic communities occur in areas that are 
usually unable to support shrubby vegetation, 
more often than not, as a result of the terrain's 
exposure to strong winds and shallow soils 
or frequent man-induced fires, grazing or 
accelerated soil erosion. With the exception of 
grazing1 , which has decreased drastically over 
the last 30-40 years (as a result of which, some 
regeneration of shrubby communities has been 
noted), most of these are pressures that prevail 
and affect the Gozitan countryside. Various 
types of steppe-type communities occur and 
these are characterized by the near absence or 
depauperation of shrubs and by the dominance 
of grasses, bulbous plants, thistles, leguminous 
species and umbellifers. Dominant steppe 
grasses include Stipa capensis, Hyparrhenia 
hirta and Brachypodium retusum, characteristic 
respectively of Mediterranean subnitrophilous 
grass communities, Andropogonid grass steppes 
and Retuse torgrass swards. Thistle steppes are 
dominated by Carlina involucrata, a species 
1Notwithstanding the reduction in grazing, stakeholders participating in focus group events identified 
th is activity as a pressure on the Gozitan landscape. 
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Figure 3.9: Examples of different steppic assemblages in coastal local ities (G. Bonett). 
of North African distribution whose European 
stations seem restricted to the Maltese and 
Pelagian islands. The most common geophytes2 
are the BranchedAsphodel (Asphodelus aestivus) 
and the Sea Squill (Urginea pancration). Steppic 
vegetation is widespread throughout Gozo and 
is relatively rich in species, of which most are 
annuals. Thus, compared to the wet season, the 
dry season aspect of these communities may, 
visually, appear to be rather bleak since many 
annual species would be tiding over the dry 
spell in the form of seed or some underground 
organ such as a bulb or tuber (Schembri 1997). 
Among other terrestrial habitat-types that occur 
on the islands, one finds a suite of biotopes, 
particularly but not exclusively on the coast, that 
include saline marshlands and other wetlands, 
sand dune systems, temporary and semi-
permanent rainwater pools, freshwater courses, 
clifFsides and caves. 
The Maltese Islands have relatively fewwetlands. 
These consist of temporary watercourses, a few 
permanent springs (as at Gbajn Ban'ani on the 
northeast coast of Gozo), rainwater rock-pools 
which take the form of miniature wetlands that 
develop within solution hollows or kamenitzas 
and saline marshes. All of these habitats are 
under considerable environmental stress and, 
with the exception of temporary rainwater 
pools, species composition has changed rather 
dramatically within the past four decades. One 
relevant factor may be runoff which over the 
years, has come to contain increasing quantities 
of fertilizers, pesticides, as also toxic residues 
resulting from dumped material. Therefore, 
while most wetlands support a biota that 
includes several characteristic habitat-specific 
elements, there has been a reduction in and even 
extinction of stenoecious3 species; conversely, 
euryoecious4 species have flourished and, in 
some cases, become more widespread. 
Valleys or wiclien nowadays only accumulate water 
during the wet season, while dlying out for most 
parts of the year. As a habitat, valleys support a 
2Geophytes = plants that survive from year to year utilizing underground storage organs. 
3Stenoecious = having a narrow range of tolerance to environmental variables. 
4Euryoecious = having a wide range of tolerance to environmental variables. 
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fairly diverse assemblage of plants and animals. 
Their integrity depends on such natural factors 
as volume and frequency of rainfall, silting, and 
movement of sediment, the latter often as a result 
of partial collapse of valley banks. The substrate, 
being waterlogged, is unstable, so that plants 
living in watercourses need good anchorage in 
the form of extensive underground systems (such 
as roots and rhizomes) (Schembri 1997). For this 
reason, rhizomatous plants such as grasses, sedges 
and rushes dominate watercourses, an example 
of which are the highly characteristic dense reed 
beds, usually dominated by the archaeophytic 
Great Reed (Arundo donax). Watercourses 
with a clayey substrate that nonetheless dly out 
in summer may support a freshwater wetland 
habitat that may be dominated by species such as 
Chaste-Tree (Vitex a9nus-castus), rushes (Juncus 
spp.) and Common Reed (Phra9mites australis). 
This is especially the case with Ramla Valley. 
Some watercourses, particularly those fed by 
permanent springs, may also support a riparian 
woodland with deciduous species such as White 
Poplar (Populus alba), willow (Salix alba and 
Salix pedicellata) and HoalY Elm (Ulmus 
canescens). This type of woodland, however, is 
exceedingly restricted in extent. Closer to the 
sea, watercourses may be colonized by Tamarisk 
(Tamarix afi'icana) and, slightly further inland, 
by Chaste-Tree (Vitex a9nus-castus), as is the 
case with Gbajn Barrani, where such stands 
are widespread. Numerous ruderals also occur 
along watercourses, partly because of extensive 
anthropogenic encroachment, but also due to the 
natural instability of such habitats. Many widien 
have had small dams built across them in order 
to halvest water and retard its flow, enabling 
fanners to draw water for irrigation during the 
drier months. As a consequence, such dams have 
also created new artificial freshwater habitats 
where a variety of aquatic and semi-aquatic 
species thrive. Within the island of Gozo, two 
contrasting types of wied habitat occur, in some 
cases, within the same system: steep-sided gorge-
type widien often colonized by rupestral species 
and various garrigue and maquis elements and, 
widien with gently sloping banks, of which some 
have been terraced, that are mostly cultivated or 
(because of abandonment) colonized mainly by 
steppic assemblages. 
Temporary rainwater pools are characteristic 
of karstic terrain. They harbour a specialized 
biota with a compressed lifecycle that enables 
species to exploit a brief wet season when 
these rocky depressions are filled following 
rains. Plant species include Ranunculus 
saniculaefolius, Callitriche truncata, Crassula 
vaillantii as well as the Pelago-Maltese endemic 
Elatine 9ussonei. Fauna Include a number 
of freshwater crustaceans such as the Fairy 
Shrimps Branchipus schaefferi and Branchipus 
visnyai, the Clam Shrimp Cyzicus tetracerus, 
and the Tadpole Shrimp Triops cancriformis 
(Lanfranco S. 1996). Such habitat is largely 
associated with coralline limestone karstland; 
in Gozo, kamenitzas are known to occur on the 
flattish karstic regions of Wied il-Lunzjata and 
surroundings of Xlendi Valley, at Ta' Cene, as 
well as at Il-Wardija, nearer Ras il-Qala, among 
other localities where karst landscapes prevail. 
Saline marshlands form where frequent 
inundation occurs, often at the mouth of 
valleys or low-lying systems that open upon 
gently sloping coastlines, such as grabens. 
Such a habitat normally harbours a flora 
rich in chenopods including such species 
as Salicornia ramosissima , Arthrocnemum 
macrostachyum, Suaeda maritima, Atriplex 
prostrata, Halimione portulacoides, Salsola 
soda, as well as rushes such as Juncus 
maritimus, 1. subulatus, 1. hybridus and reeds, 
particularly Phra9mites australis. Remnants 
of such habitat still persist at the mouth of 
Marsalforn valley, albeit very degraded, and at 
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the mouth ofWied I-Infern at Qbajjar, both on 
the northern coast of Gozo. 
Other coastal habitat-types occur that are of 
importance both in terms of conservation, 
due to a limited distribution and widespread 
threats, and for scientific reasons in view 
of the species they support. In this context, 
'coast' refers to that land margin fringing the 
shoreline where maritime influence plays a vital 
role. Although it is often difficult to determine 
the boundary between coastal and hinterland 
zones, ecologically one may define inland extent 
using maritime terrestrial vegetation as a bio-
marker; in this respect, Golden Samphire (Inula 
crithmoides) and Silvery Ragwort (Senecio 
bicolor) can be good indicators. In areas close 
to the sea, vegetation becomes more halophilic 
until it develops into a maritime community, a 
class that is phytosociologically known as the 
Crithmo-Limonietea, since its characteristic 
species include the Sea Samphire (Crithmum 
maritimum) and the Sea Lavenders (Limonium 
spp.), usually accompanied by other salt-tolerant 
species that colonize depressions within the 
rock surface close to the sea. This vegetation 
assemblage includes a number of endemic 
flora found only in this habitat-type, such as 
Zerapha's Sea-lavender (Limonium zeraphae), 
Maltese Sea-lavender (1. melitense) and 
Maltese Sea-camomile (Anthemis urvilleana), 
as well as a number of species that are either 
locally rare or have a restricted distribution in 
the Mediterranean region. One of the most 
vulnerable coastal habitats is the dunal system 
and, as a result, all sand dune sites in the Maltese 
Islands are highly degraded, with the exception 
of the dunes at Ramla in Gozo. This dune 
system is very important since it is practically 
the last remaining geomorphologically active 
dune field in the Maltese Islands and one 
which is relatively rich in terms of its diversity. 
Other dunal sites or their remnants occur in 
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a number of other localities. The typical sand 
binder within the Mediterranean region, the 
Marram Grass (Ammophila littoralis), has 
disappeared and its role has, to some extent, 
been taken over by Thinopyrum junceum s.l. 
Other important sand dune species include 
Sporobolus arenarius, Cal<ile mantlma, 
Eryn9ium maritimum, Echinophora spinosa 
and Pancratium maritimum. 
An important habitat-type that is relatively 
common across the island of Gozo, primarily 
due to its inaccessibility as also in view of its 
functionality as a wildlife corridor for various 
life forms, is the rupestral habitat. Cliffside 
environments exist in the form of sheer sea-cliffs, 
inland escarpments and steep-sided gorge-
like valleys, and, as a consequence, support 
different assemblages. The sea-cliffs of Gozo, 
such as those at Ta' Cenc, Xlendi cliffs and the 
sheer sea-cliff formation that forms the island's 
western and north-west coast, are amongst the 
most important habitats on the islands due 
to the abundance and frequency of endemic 
species and others ofbiogeographic interest that 
thrive on the various cliff-faces. Such species 
include endemics such as Darniella melitensis, 
Cheirolophus crassifolius, Limonium melitense, 
Cremnophyton lanfrancoi and Hyoseris 
frutescens, as well as Hypericum ae9yptiacum 
and Coronilla valentina, among others. 
Although these species are frequent near the 
sea, they are not exclusive to maritime habitats. 
Inland escarpments and sheer valley sides 
include a number of inland rupestral species 
such as Antirrhinum sp., Se dum sediforme and 
Capparis orientalis, and on gentler slopes, the 
endemic Chiliadenus bocconei and Euphorbia 
melitensis as well as Euphorbia dendroides. 
Due to the high level of human impact, 
disturbed ground has probably become the most 
widespread habitat across the islands and the 
Figure 3.10: Sheer sea-cliffs at Dwejra on the west coast of Gozo (L.F.Cassar). 
most familiar wild plants are those encountered 
on such terrain. Many of these species are alienss 
and adventives6 that have become naturalized? 
over the years. The most common wild plant in 
the Maltese Islands is the Cape Sorrel (Oxalis 
pes-caprae), a native of South Africa that was 
introduced into Malta as a botanical specimen 
at the beginning of the nineteenth century. The 
Crown Daisy (Glebionis coronarium), a native 
of the Orient, is another locally common species 
that was probably introduced centuries ago. The 
Narrow-leaved Aster (Aster squamatus) that has 
practically overrun vast tracts of terrain was 
introduced in the 1930s. Similarly, the Tobacco 
Tree (Nicotiana glauca) was introduced as 
an ornamental plant, but is now extensively 
naturalized, especially on ramparts and other 
fortifications as well as on rubble mounds. The 
same applies to the Castor Oil Tree (Ricinus 
communis), which has spread at a relatively fast 
rate, especially in valleys. 
Biogeography -
Individual islands are charactarized by 
different geomorphologies, physiognomies, 
microclimates, and often, as a consequence, 
distinct fauna and flora. Endemic species 
are of scientific importance due to their 
5Alien = a species that does not form part of the original biota of the Maltese Islands. 
6Adventive = an alien species which is capable of reproducing without deliberate human intervention. 
7Naturalized = an adventive that has become firmly established in the Maltese Islands. 
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intrinsic interest as regards the phylogeny 
and biogeography of their group and for 
the wider evolutionary processes they 
demonstrate. Amongst the Mediterranean 
islands, the Maltese archipelago is one 
of the island groups whose biogeography 
presents some interest, at the very least as 
a case study of how the present day biota 
has been assembled and has changed as a 
result of climatic and edaphic changes, and 
particularly due to human-induced changes 
to the local environment. The endemic forms 
that occur within the Maltese island group 
are also important culturally since they are 
unique to the Maltese Archipelago and 
therefore form a valuable part of the local, 
regional and global natural heritage (Cassar 
et a !. 2008). 
The biota of the Maltese Islands most closely 
resembles that of Sicily (Francini Corti and 
Lanza 1972; Hunt and Schembri 1999; 
Schembri 2003). However, it is not merely 
an extension of Sicilian biota given that 
there are significant numbers of species 
that occur on the Maltese Islands but which 
are not represented in Sicily; these include, 
amongst others, a number of North African 
species, others with a disjunct Mediterranean 
distribution that occur on the Maltese Islands 
and a couple of other localities within the 
Region, as well as a suite of endemic forms 
(Lanfranco, E. 1996; Schembri 2003; 
Cassar et a!. 2008). An understanding of 
the present day biogeography of the Maltese 
Islands necessitates an analysis of the tectonic 
evolution of the central Mediterranean 
region, particularly of changes in sea level 
that may have established and severed land 
connections with Sicily and possibly with the 
African mainland on a number of occasions, 
as well as a knowledge of the present and 
past biota of adjoining lands that may have 
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served as centres of origin of Maltese biota. 
Furthermore, the role of human intervention 
in introducing species to the Maltese Islands, 
either deliberately or accidentally, should be 
added to the equation. 
The present-day Maltese and Pelagian island 
groups, as well as the Hyblean plateau of 
Sicily, constitute the emerged parts of the 
Pelagian Block, which was originally colonized 
by species from the European and African 
mainlands during the sea-level lowstand 
associated with the Messinian Salinity Event. 
At the end of the Miocene, after much of the 
Pelagian Block became inundated, some of 
these colonizers differentiated in isolation on 
the emergent landmasses, of which one was 
the Maltese complex. 
During the Quaternary, the Maltese Islands 
experienced further colonization episodes, 
with biota originating exclusively from Sicily, 
during at least some of the marine regressions 
associated with the Pleistocene glaciations. 
These colonization events were followed by 
development in isolation of the populations that 
managed to gain a foothold. It is as yet unknown 
whether these Quaternary colonizations 
occurred across land-bridges which formed 
during sea level lowstands (as suggested by 
for example, Francini Corti and Lanza 1973; 
Thake 1985) or through mechanisms of jump 
dispersal across the channel that separated the 
Maltese island group from Sicily. Jump dispersal 
may have been facilitated by a narrowing of the 
marine barrier as a result of the Pleistocene 
marine regressions. It is probable that both 
events occurred at one time or other (Schembri 
2003; Cassar et a!. 2008). 
There are however features of the biogeography 
of the Maltese Islands which are inadequately 
explained by the above model. One of these is 
a perceptible eastern Mediterranean element 
in the biota (Schembri 2003). Additionally, 
while active dispersal across land bridges 
connecting the Maltese Islands and the 
various surrounding lands, or across relatively 
narrow sea channels, is reasonable to assume 
for mobile, eurytopic forms such as many 
vertebrates and flying insects, mechanisms 
of dispersal for stenotopic forms with limited 
mobility, such as many terrestrial molluscs, 
and cryptofaunal, hypogeal and cavernicolous 
invertebrates, are less understood, particularly 
given the relatively short span, in geological 
terms, that terrestrial links are thought to have 
existed for (Schembri 2003). 
During the Pliocene, the Islands were isolated 
for a relatively long period of time; a physical 
land connection was subsequently established 
with Sicily during the Lower to early Middle 
Pleistocene (Hunt and Schembri 1999). In 
the Middle Pleistocene, the Islands were again 
isolated as a result of the inundation of the 
Siculo-Maltese connection, possibly due to 
subsidence. The endemic species within the 
Maltese Islands are thought to have evolved 
during a number of phases of geographic 
isolation from. the mainland. 
Endemic biota within the Islands varies widely 
in the degree to which different forms have 
diverged from their closestrelatives (Soos 1933). 
Of particular interest is the occurrence of small 
groups of closely related endemic forms. One 
possible explanation for this may be that Sicily 
and Malta were connected on a number of 
occasions, therefore experiencing colonization 
by influxes of ancestral mainland species, as 
well as periods of geographic isolation that over 
time led to speciation of the colonizers (Thake 
1985). It must also be borne in mind that very 
small, isolated populations are known to evolve 
rather rapidly (Stanley 1979). 
From studies based on raised beaches, it is 
thought that the level of the sea stood at about 
150 metres above the present level during the 
Middle Miocene, while a gradual decrease is 
thought to have occurred until interglacial 
sea-levels reached 100 metres above present 
mean sea-level. This took place by the end of 
the Pliocene (Hsii 1972). Notwithstanding, 
there is evidence that during the Late 
Miocene (Messinian), the Mediterranean Sea 
experienced a major regression resulting from a 
collision of the African plate with the Eurasian 
plate, when the source of replenishment of the 
Mediterranean waters from the Atlantic was cut 
off consequent to the closure of the Rif and Betic 
Straits. At the time, the eastern connection of 
the Mediterranean with the Indian Ocean had 
already been severed. As the influx of seawater 
from the Atlantic slowly decreased and the ridge 
across the Straits of Gibraltar formed a physical 
barrier between ocean and enclosed sea, it is 
suggested that the basin eventually dried up. 
Although a number of major river systems 
flowed into the Mediterranean, their discharge 
did not suffice to replenish the Basin, given 
that the rate of evaporation was vastly greater, 
thus leading to the desiccation of the sea, a 
phenomenon known as the Messinian Salinity 
Crisis. The Mediterranean Sea thus dried up, 
remaining dry for some 0.5 million years . 
Subsequently, rifting occurred at the Straits of 
Gibraltar at the . beginning of the Pliocene, re-
establishing a linkage with the Atlantic Ocean 
and enabling re-flooding of the desiccated 
Basin, which led to the establishment of marine 
conditions (Hsii et al. 1977; Hsii 1983). 
Throughout the Quaternary period, eustatic 
fluctuations in mean sea-level occurred, with 
lowstands occurring during glacial periods of 
ice advance and highstands occurring during 
interglacial periods of ice recession. As a result, 
sea-level in the central Mediterranean was 
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approximately 120 metres below present level 
during the Last Glacial Maximum and about 
6 metres higher than modern-day sea-level 
during the last interglacial (Hunt 1997; Hunt 
and Schembri 1999). It is thus expected that 
the Hyblean plateau of south-eastern Sicily 
and the Maltese landmass would have been 
connected or merely separated by narrow straits 
during glacials, when the relatively shallow 
submarine ridge between Malta and Sicily (the 
Siculo-Maltese sill) would have been exposed 
as a result of sea-level decline. The connection 
would consequently have been cut off during 
interglacials when sea-levels increased. 
The presence of species of North African 
origin and which do not occur in Sicily is often 
considered evidencethatthe Maltese Islands were 
directly connected with the African continental 
mass. While the notion of a connection with 
the African mainland is plausible during the 
Messinian marine regression, it is not probable 
at any other time. Species with North African 
affinity thus reached the islands from the 
Maghreb during the Messinian and remained 
isolated on the Maltese Island complex since, or 
else reached the islands at other times by passive 
dispersal, or both. The relatively low proportion 
of forms of North African affinity is consistent 
with both scenarios: the low number of such 
forms may be a result of ancient African stock 
being gradually replaced by newer colonizers, or 
else may reflect the difficulty of passive dispersal 
across the relatively wide seaway that separates 
the islands from the North African continent 
(or both) (Hunt and Schembri 1999; Schembri 
2003; Cassar et al. 2008). 
It is suggested that the sequential development 
of Maltese biota is characterized by a series of 
'turnovers', i.e. the replacement of one biota by 
another (Hunt and Schembri 1999). Reasons 
for this include immigration by new biota 
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(which then replaces the older established 
one), changes in the physical dimensions of 
the islands consequential to eustatic sea-level 
fluctuations, the advent of predators (including 
man) in a previously predator-free ecosystem, 
and climatic change. It is suggested that all 
of these factors have operated at some time or 
another and have had a significant influence on 
the evolutionary history of the Maltese Islands' 
biogeography (Hunt and Schembri 1999). 
Maltese endemic species 
into two groups, notably 
and neoendemics. 
may be divided 
palaeoendemics 
Palaeoendemics 
comprise forms whose ancestors diversified 
in the Mediterranean region and reached 
the Maltese Islands when these were still 
connected with the Hyblean region of Sicily 
by an isthmus of dry land, that is, prior to the 
Pleistocene. The strong affinity of Maltese 
flora and fauna with that of Sicily was noted 
by Soos (1933). By the end of the Pleistocene 
(10,000 B.P.), these species had become 
extinct throughout much of their range, 
except in the Maltese Islands, where they 
remain relatively unchanged to the present 
day. These species are thus the relicts of a pre-
glacial Mediterranean biota, some of which 
have no close relatives on the mainland. 
Examples include the Maltese Rock-Centaury 
(Cheirolophus crassifolius) and the Maltese 
Cliff-orache (Cremnophyton lanfrancoi), 
both of which belong to monotypic genera 
(Brullo et al. 1988; Lanfranco 1989). Other 
examples are Darniella melitensis, another 
Maltese palaeoendemic species which is 
the only representative of this genus within 
Europe, and the endemic Chiliadenus 
bocconei (Lanfranco 1989). Both these genera 
are largely of North African distribution, 
and their Maltese representatives attest to a 
biogeographical link between the Islands and 
North Africa. Many of these endemic forms 
are relatively widespread in Gozo, albeit 
present as small populations or with limited 
cover, but are rather scarce or localized on 
mainland Malta, and in some cases, absent 
altogether. This may be related to the more 
intense human presence on urbanized Malta 
relative to rural Gozo. 
The neoendemics are those forms whose 
ancestors colonized the islands at various times 
during Pleistocene sea-levellowstands and then 
became cut off from their mainland ancestral 
populations when the connection between 
the Maltese Islands and Sicily was severed by 
rising sea-level. As a result, these populations 
continued to develop in isolation, evolving 
genotypic and often phenotypic differences 
from ancestral stock, in some cases to the point 
that they are considered new species even if 
they are closely related to mainland forms. 
One example is that of Euphorbia melitensis 
that characterizes the spiny cushion garrigues 
of the Maltese Islands, especially frequent in 
Gozo (Lanfranco 1989; Cassar et al. 2008). 
Human impact: 
key environmental issues 
The Maltese Islands have been colonized since, 
at least, the Neolithic when, it is believed, 
the first settlers arrived from nearby Sicily to 
the island of Gozo. Throughout the years of 
colonization, anthropogenic activities have had 
a significant impact on the natural environment 
of the Maltese Islands. It is thought that over the 
millennia, vast areas have been modified due to 
ever-increasing human pressures, as a result of a 
constant demand for land. Although the Maltese 
Islands are thought to have emerged for the last 
time from beneath the sea some ten million 
years ago, archaeological evidence suggests that 
human settlement on these low-lying, centrally 
located Mediterranean islands had not taken 
place until about 5200 BC. 
Figure 3.11: 
Palaeoendemics 
Cheir%phus 
crassifo/ius (right: 
L.F. Cassar) and 
Hyoseris frutescens 
(above: G. Bonett), 
and neoendemic 
He/ichrysum me/dense 
(top: G. Bonett). 
Following permanent colonization and as 
human activities became more diverse and, 
in the case of agriculture, more intensive, 
the landscape was subjected to extensive 
modification. Marked improvements, in 
social and economic terms, have led to an 
increase in population numbers, as also to 
environmental encroachment. The previous 
century witnessed a significant increase in 
both industrialization and urban growth. 
Improvements in public transportation 
systems also contributed to accelerated 
growth, making accessible the more remote 
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areas (Cassar 1997). Moreover, intensive 
enemy action during the Second World 
War brought about further demographic 
dispersion, as a result of which, whole families 
abandoned the heavily built harbour regions 
and moved to the countryside, including the 
then entirely rural island of Gozo. 
During the last three or four decades, the 
archipelago experienced rapid economic 
growth which, although it improved living 
standards, in the absence of adequate spatial 
planning and environmental legislation, 
led to insensItlve urban development 
throughout many areas of the Maltese 
Islands, not least Gozo. Legal instruments 
of an environmental and planning nature, 
including The Structure Plan for the Maltese 
Islands, were enacted during the early years 
of the last decade; these were set-up with the 
aim of highlighting the need for adequate 
national environmental and spatial planning 
policies, thus taking into account various 
components, notably, the community's social 
requirements and the environment at large. 
Prior to this, however, post-war economic 
diversification brought about commercial 
opportunities that added to the pressures on 
a shrinking countryside. Independence from 
British rule necessitated an alternative source 
of national revenue, a niche increasingly filled 
by tourism. From the environmental point of 
view, this industry added to the degradation 
of the littoral and contributed to the spread 
of the urban footprint. 
Malta has one of the highest population 
densities within Europe, with the population 
of the three inhabited islands currently 
standing at around 410,000 (NSO 2008). 
This is not a recent phenomenon; indeed, 
when national spatial planning legislation and 
other environment-related legal instruments 
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were enacted, the population of the Maltese 
Islands had already grown considerably. 
Furthermore, despite the fact that countries 
throughout Europe were, in the initial years 
of the 1990s, experiencing widespread 
recession, economic trends in Malta for 
the years 1990-1995 showed consistent 
economic growth. A relatively stable economy, 
coupled by such a high population density, 
brought about significant pressures on the 
overall balance between rural and urban 
regions , resulting in a substantial increase 
in urban land-cover. From a figure of 5-6% 
in 1955/ 57, this increased to 16.5% by the 
mid-1980s and currently stands at over 27%, 
as compared to the European average of 8%. 
Nevertheless, it may be added that population 
growth does not quite correspond with the 
rate of spread of urbanization. In the decades 
that followed Independence, the urban land 
mass increased by more than three and a 
half times more than had been built up in 
the previous seven thousand years of human 
colonization of the Islands! Over a span of 
a few decades, the urban area increased by 
approximately 361%; over this same period, 
the number of dwellings increased by 121 %, 
whilst the population increased by 29%. 
The area which probably suffered most, and 
where human pressure is most evident, is the 
littoral. Since the Islands were identified as a 
potential tourist destination in the late fifties, 
many coastal areas became more accessible 
to road construction and subsequently more 
built up. Localities that testify to this trend 
include the Bugibba/Qawra region in Malta , 
and Xlendi and Marsalforn in Gozo. Literally 
hundreds of apartments, hotels and holiday 
complexes were built in these areas and 
others, primarily in the last forty years. In 
addition, an assortment of installations of an 
industrial, economic/commercial and military 
nature, coupled by intensive agriculture, 
have over the centuries contributed to the 
decline of numerous coastal habitats, further 
exacerbating the impacts of urban growth. 
The Islands' coastline, which comprises 
a mere hundred and ninety kilometres, 
of which only some 2.4 percent consist of 
sandy beaches, has been heavily impacted 
upon. When one considers the population 
density, together with an additional million 
or so visitors annually, a large percentage of 
whom reside in and/or utilize coastal areas 
for recreational purposes, then the overall 
impact in coastal regions can be considered 
most significant. 
As a result of the long history of human 
occupation and recent population and economic 
trends, the Maltese Islands attest to a variety of 
environmental problems. Early settlers radically 
modified the existing landscape by clearing 
the natural woodland and other vegetation. On 
the one hand, clearance brought about a loss 
of existing ecotopes and biotic communities, 
while on the other it created niche space for 
new species to establish themselves. Further 
modifications took place systematically 
throughout the ages, in particular, whenever 
the islands experienced economic prosperity 
and political stability. During the last century 
the landscape continued to be modified, 
with pressures becoming greater with the 
advent of socio-cultural and technological 
advancement. Main threats included clearance 
of natural habitats for agriculture and building 
development, quarrying, and dumping of 
domestic and building waste. 
Disposal of domestic and industrial waste 
poses another very serious environmental 
problem. Until recently, there were two 
official dumping sites, one in Malta and the 
other in Gozo, sited relatively close to the 
coast. The latter, located at Qortin ta' Gbajn 
Damma (Xagbra), had recently reached the 
seaward edge of the plateau, with refuse 
and debris spilling over onto the pristine 
clay slopes at Gbajn Barrani beneath. This 
prominent feature was estimated to occupy 
a footprint of 5.07 hectares by 1998 (Ma Ilia 
et al. 2002), and, until recently, continued to 
expand considerably. This expansion not only 
took place in terms of footprint, but also in 
terms of height, such that the dump is now a 
conspicuous hill on the northeast sector of the 
Xagbra plateau. This dump is not a rubbish 
dump in the true sense as it is often erroneously 
referred to, since the bulk (circa 80%) of the 
material dumped there is construction and 
building waste. Nor is it a landfill except in 
the most rudimentary use of the term, since 
there was little effort at managing it; for 
example, until its closure in 2004, no attempt 
was made to contain or treat leachate or gases, 
the management of which is considered 
fundamental among landfill practices. Apart 
from being visually offensive, burning rubbish 
produced clouds of noxious fumes, which on 
occasion reached popular stretches of road 
and countryside as well as urban areas. Since 
there was no selected dumping, these landfill 
dumps may in the long term pose serious 
contamination problems through seepage, 
into the aquifers. Further pollution problems 
related to waste may arise from the disposal of 
sewage into the marine environment. 
As indicated earlier, the only resource of 
note within the Maltese Islands is limestone. 
Globigerina Limestone and the coralline 
limestones are extensively quarried, the 
former for use as building material and the 
latter as aggregate for concrete and road 
construction. In Gozo, quarries are located 
close to the cliffs, primarily on the west 
coast, close to San Lawrenz, near or within 
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Figure 3.12: The main landfi ll on Gozo (now defunct), located at 
Xagflra, impinging on areas of landscape value and agricultural land 
(L. F. Cassar). 
the Qawra/ Dwejra region. Other active 
quarries occur at Ta' Slima on the northwest 
coast, at Sannat and Kercem, respectively 
on the southern and central sectors of the 
island, and at Gtlar Dorf, just off Qala Point 
on the eastern extremity of the island. A 
small quarry also occurs at Is-Srug on the 
limits ofXagtua. Old quarries are sometimes 
reclaimed for agriculture, and a number 
of these may be seen around the Ta' Pinu 
area; however, many that have been worked 
out are usually left abandoned without any 
reclamation. New sites on the other hand are 
being excavated, sometimes in ecologically 
sensitive localities, with the result that the 
overall quarried land area is extending at a 
relatively fast rate. In terms of land-use and 
encroachment of land-cover, the building 
industry is one of the more significant 
environmental offenders, affording little 
attention to agricultural land and natural 
habitats . Additionally, the accumulation 
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of building waste and debris, as also the 
generation of particulate contamination, both 
contribute, in the long-term, to problems of 
an environmental management nature; the 
former is estimated to generate considerable 
tonnage of material annually, while the latter 
(i.e. fine dust pollution) is a potential health 
risk. It is estimated that land-take by active 
softstone (Globigerina Limestone) quarries 
in Gozo is around 17.8871 hectares, while 
that by hardstone (coralline limestone) 
quarries is around 6.9038 hectares (Entec 
UK Limited 2003). This is hardly of any 
significance compared to the total quarried 
area of the island of Malta. However, this 
does not mean that quarries in Gozo have 
an insignificant impact. On the contrary, 
some of the quarries in Gozo are sited within 
or near to ecologically important areas . For 
example, apart from the considerable visual 
impact, the quarries close to Dwejra are a 
threat to the area's conservation status. 
Figure 3.13: Quarry site and associated activity 
within the Dwejra region on the west coast of 
Gozo (L.F. Cassar). 
Erosion of the soil cover may be attributed to a 
variety of factors, all of which, however, are the 
result of human encroachment and activity. In 
the past much more land was used for cultivation; 
evidence of this are the considerable bare rocky 
areas in the north of Malta and some plateaux in 
Gozo and throughout the island of Comino, still 
enclosed within an extensive network of rubble 
walls, showing that these areas had at one time 
contained soil for cultivation purposes. It appears 
that these areas lost their soil cover a relatively 
long time ago. It is thought that large quantities of 
soil were transported over vast tracts of terrain; as 
hill slopes were reclaimed for cultivation, soil was 
retained by means of terracing with chy limestone 
rubble walls. The destruction of such retaining 
walls, coupled by a lack of a perennial vegetation 
cover, is another factor contributing towards 
accelerated erosion. Heavy rainfall after the dry 
season is also responsible for soil loss through 
runoff As a consequence to the topography, 
access to remote areas by agricultural machinery 
is often difficult, rendering fanning practice 
less economical and more labour-intensive, thus 
leading to agricultural abandonment. 
A changing landscape: 
the phenomenon of land 
abandonment 
'Abandoned land' is the term used for land 
that is no longer used for agricultural or any 
other economic rural activity. This definition, 
however, is often used less restrictively and also 
applies to land-use change from the traditional 
or recent pattern to another, less intensive 
pattern. For example, the conversion from 
ploughed land to permanent grassland, with 
no or little human input, may be considered 
a form of abandonment, where ecological 
processes play an important role in controlling 
the composition of plant species. 
Other usages that are also considered 'abandoned 
land' include those land parcels which exhibit 
trends towards extensive grazing of grassland, 
land which is allowed to regenerate naturally 
or is reforested, and land that may be used 
for conservation or recreational purposes. 
Abandonment has occurred on numerous 
occasions for different reasons. Throughout much 
of the Mediterranean, widespread abandonment 
took place in coastal regions during the corsa (= 
from corsairs, when marauding pirates pillaged 
Mediterranean coastal settlements during the 
High Mediaeval era), when it became highly 
unsafe to frequent coastal localities for fear of life 
or being taken into slavely. Land was once again 
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settled upon and cultivated when coastal seas 
were made safe through surveillance by naval 
units, as in the case of the Royal Navy around 
Maltese Shores. With the advent of World War 
n, many coastal locations and other strategic 
areas in the Region were requisitioned, made 
out of bounds and tactically reinforced by the 
respective military authorities as a precaution 
against possible enemy landings. This also led to 
extensive abandonment of agricultural land; the 
Maltese Islands were no exception and vast tracts 
ofland were again abandoned. 
Box 3.2: The occurrence of temporary 
abandonment of agricultural land in Gozo 
was, until some time ago, a fairly common 
trend among those Gozitan land-owners 
who emigrated to faraway countries such 
as Australia and North America for a definite 
period but returned to their village in Gozo 
where they would, again, work the land 
for some years before returning to their 
country of adoption for another definite 
span of time. In such circumstances, 
unless the spouse and children cultivated 
the land, it would often remain fallow, and 
secondary succession would eventually 
occur. Although this socially austere way of 
life was much commoner in past decades, 
particularly during colonial times when 
the Maltese economy depended solely on 
the country's asset as an island fortress, 
few still tended to go away for some years 
to work overseas in recent times, this 
notwithstanding the fact that the economy 
has diversified to permit numerous and 
varied employment opportunities. With 
equal gender employment opportunities 
and the social change that has embraced 
society in the Maltese Islands, much of this 
has changed with the younger generations. 
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More land abandonment has occurred in recent 
years, particulady in Gozo. Changes in lifestyle, a 
better income and an all-rOlmd improvement in 
social benefits mean that more and more young 
people opt for employment within the service 
sector, rather than cultivate land hill-time as their 
predecessors had done. The notion of acquiring 
steady employment witll favourable working hours, 
attractive conditions and accompanying perks is by 
far more lucrative than tilling the land. Intensive 
building development during tlle past three decades 
has also led to considerable abandonment. Land-use 
change has also had an impact. For example, some 
landowners have leased or sold land to bird shooters, 
who in turn plant eucalyptus trees to attract game 
birds, mainly Tllltle Dove (Streptopelia turtw} 
Box 3.3: The Second World War had another 
indirect effect on the Maltese landscape. 
Deprivation during the war years led to the 
slaughter and subsequent consumption of 
most goats on the islands, with the result 
that the numerous herds of goats that had 
previously wandered around the Maltese 
countryside became a rarity. Consecutive 
government administrations after the war 
created various financial incentives for 
farmers to keep cattle in pens rather than to 
herd goats. Disincentives, such as a marked 
decrease in the land where goat herding was 
once allowed also followed. As a result, the 
landscape where herding had taken place 
regenerated progressively; in fact, if one 
were to compare the Maltese landscape 
with that of Crete (which is inherently similar 
in terms of physical characteristics), where 
grazing by goats still occurs extensively, 
the local vegetation has developed into a 
maquis in various areas, whereas that on 
Crete still exhibits signs of degradation as a 
consequence of grazing pressures. 
The effect that abandonment has on landscapes 
varies according to a number of factors, not least 
topographic characteristics, soil type and the 
availability of water resources. Certain features 
within a given tract of land may in time have an 
influence over landscape structure and function, 
much in the same way that natural watercourses 
may, over a prolonged period of time, alter their 
course by carving new conduits through soft 
terrain. Factors such as exposure, soil conditions, 
water and other environmental circumstances will 
certainly have a bearing on vegetation succession 
and species composition that would colonize 
abandoned land. In Gozo, where for many 
centuries clay-dominated hillsides were terraced 
and cultivated, many of these would revert back 
to quasi-natural clay slopes as abandonment sets 
in and, as a result, as dry stone rubble walls begin 
to collapse. As rills and gullies subsequently form 
over the clay taluses, vegetation that colonizes the 
upper scree zone would slowly begin to spread 
down-slope, either through the agency of run-off 
waters or through natural proliferation. 
With the cessation of agriculture, secondary 
succession would start to occur. The rate 
at which natural plant development takes 
place depends on factors outlined above as 
also on whether there is an existing plant 
cover or only bare soil with a seed-bank, or 
whether colonization is derived exclusively 
from floral resources of surrounding 
areas. Plants in neighbouring habitats that 
are already acclimatized to a locality are 
expected to contribute considerably towards 
the establishment of new floral formations 
on adjoining abandoned land . Although 
relatively little is known about animal-plant 
interactions in sllccession, mammals, birds 
and invertebrates would also, in some way or 
other, aid the dissemination of plants, often 
in seed form , across pa rcels of land. 
Abandonment implies a process of ecological 
sllccession, in which vegetation reoccupies 
formerly cultivated land. Such areas 
experiencing abandonment and subsequent 
Figure 3.14: Abandoned agricultural land on the north-eastern coast of Gozo (l.F. Cassar). 
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re-establishment usually demonstrate a high 
degree of species diversity, often much richer 
than ecologically stable communities nearby. 
This results from the fact that in addition 
to the species which establish themselves 
as a consequence of dispersal and the 
regenerative natural spread of the adjacent 
stable community, weedy species made up 
of ruderal and adventive elements also find 
their way onto fallow or abandoned land 
due to the disturbed and degraded nature 
of the site. Many of these species would have 
already established a presence at the time of 
cultivation, often in seed form. 
Although climatic factors, soil type, land 
history and the timing of abandonment during 
the season, all have a considerable impact on 
the pattern of colonization, the general trend 
of succession is consistent. Early succession 
is largely characterized by an escalation of 
ruderal, annual species, followed by short-
lived perennials. The establishment of grasses 
usually coincides with the disappearance of 
the ruderals (Brown and Southwood 1987); 
however, there are times when perennial species 
are establishing themselves and some annual 
species persist. Such a trend often leads to 
considerably high diversity early in succession. 
Changes in land-use resulting from 
abandonment highlight the need for a 
better understanding of the patterns and 
processes underlying colonization and early 
succession. Much more important, however, 
are policy decisions concerning the future 
of abandoned agricultural land. With 
abandonment taking place at an increased 
rate, for different reasons, the issue poses a 
question of an ethical nature, that is, what 
should the environmental management 
response to accelerated abandonment be? One 
may argue in favour of parks or, alternatively, 
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even land speculation for rural development 
or enlargement of urban margins. In the 
case of the Maltese Islands, after (at least) 
seven thousand years of human colonization 
and associated degradation coupled by an 
urban footprint that takes up over 27% of the 
land-cover, the answer lies with restoration 
ecology. Vast tracts of land could be tactfully 
and strategically restored into public parks, 
conservation areas or landscape corridors to 
link important ecological sites. The decision as 
to which option should be considered depends 
largely on site characteristics, geographical 
location and land-use priorities, but also on 
long-term conservation policy, commitment 
towards nature protection, and foresight. 
The influence of alien flora -
the landscape prior Oxalis 
Much stress is made by conservationists on 
the distinction between indigenous species, 
towards which conservation efforts are directed, 
and introduced or alien species, which often 
create considerable problems (Sutherland 
2000), not least through competition for 
space. It is an established fact that one of the 
principal causes of biodiversity loss is through 
the effect of species introduced beyond their 
native range. In addition to competition, 
alien species may replace native flora and 
fauna through predation or parasitism, and 
may alter the dynamics of system function 
(Meffe and Can·01l1994). The success of alien 
species' survival and distributional spread 
are dependent on numerous factors. These 
include a high reproductive rate coupled by 
high dispersal rates, a wide range of tolerance 
to environmental variables (euryoecious) and a 
high genetic variability. Some species may also 
originate from distant regions with similar 
climatic regimes, as is the case of South Africa 
and the Mediterranean region. 
The impact of alien plant species in the Maltese 
Islands has had a significant bearing on the 
distribution of flora in general. Being for aeons 
an important port of call, various alien species 
have been introduced into the Maltese Islands 
over the centuries, some deliberately while 
others by accident. A number of these succeeded 
in naturalizing locally through colonization of 
various habitat-types, in the process of which, 
displacing indigenous flora. The most infamous 
of these is no doubt the Cape Sorrel (Oxalis 
pes-caprae), a geophyte that reached Malta, 
allegedly as a botanical specimen during the 
early nineteenth century from South Africa. 
In a few years the species manag'ed to escape 
the confines of the Floriana botanical gardens, 
establishing itself permanently throughout the 
Maltese Islands. In the decade that followed, 
the species slowly colonized numerous localities 
around the Mediterranean, primarily those 
ports-of-call with which Valletta harbour had 
commercial relations. To-date, this invader from 
the Cape (Fox 1990; Quezel et al. 1990) is by 
far the most widespread plant in the Maltese 
Islands (Schembri and Lanfranco 1996) 
that has succeeded in colonizing much of the 
Mediterranean region, and even the Atlantic 
coast to the British Isles. This geophyte is 
particularly 'aggressive', and reproduces mostly 
vegetatively via bulbils (Guillerm et al. 1990), 
displacing native vegetation as it spreads. It is 
exceedingly common throughout the islands, 
mostly in areas that have experienced some 
degree of disturbance, where it forms extensive 
'carpets'. During the former part of the year 
when the species is in bloom, entire landscapes, 
particularly agricultural regions, exhibit a 
flowing, quasi-homogenous, lightish yellow 
hue. The invasive nature of Oxalis is remarkably 
significant; considering that the largest land-
user in the Maltese islands is cultivated land 
(especially in Gozo), the land-coverthat has been 
tilled and thus disturbed, and as a consequence 
occupied by Oxalis, is considerable. Given that 
a high percentage of Gozo's hilly terrain is 
under cultivation, most of the island's sloping 
hillsides, terraces and rubble walls exhibit a 
mantle of yellow flowers during late winter and 
early spring. Prior to the arrival of this plant in 
the Maltese Islands, the landscape was most 
likely colonized by a variety of Leguminosae 
and other related taxa (Badger 1838). In some 
habitats, particularly dry stone rubble walls, 
Oxalis may have filled a niche not previously 
occupied by an established suite of species, 
while in others, it gradually encroached upon 
existing vegetation and displaced it to a fairly 
large extent. Although the introduction of Oxalis 
pes-caprae in the Maltese Islands coincided 
with the commencement (or thereabout) of 
British rule in 1800, hence its local vernacular 
name 'Haxixa In9liza' (= English weed), some 
maintain that the local name stems from the 
fact that the first plants were given to Fr Carlo 
Giacinto, the Genoese botanic gardens curator, 
by an English lady (who may well have been 
an Afrikaner, judging by the origins of the 
species). Badger (1838) in his "Description 
of Malta and Gozo", notes that plants of the 
Family Fabaceae (Leguminosae), notably the 
genera Trifolium, Medica90' Melilotus, Lotus, 
and Ononis, were among the most common at 
the time, hence, before the spread of Oxalis pes-
caprae. The arrival of the British meant added 
security around local shores, primarily through 
the presence of the Royal Navy, which indirectly 
encouraged locals to increase the agricultural 
footprint within areas and localities that were 
previously considered unsafe due to marauding 
corsairs. As a result, intensified agricultural 
activity no doubt brought about an increase in 
environmental disturbance and degradation 
on the landscape. It ought to be noted that 
weedy species, such as Oxalis pes-caprae, 
tend to establish themselves more readily on 
disturbed habitats, including agricultural and 
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pastoral land. Hence, it is predictable that the 
rapid proliferation of Cape Sorrel throughout 
the then extensive Maltese rural landscapes 
was simultaneous with the reinstatement of 
agricultural practices. 
Figure 3.15: 
Cape Sorrel (Oxalis 
pes-caprae)-dominated 
landscape in Gozo. Inset: 
Close-up of Oxalis on rubble wall (L.F. Cassar) . 
In addition to Oxalis, other considerably 
successful invader species within the Maltese 
Islands include Arundo donax, Carpobrotus 
edulis and Vitis vinifera, among others. Great 
Reed (Arundo donax), a rhizome-forming tall 
grass species, is capable of colonizing vast tracts 
of land and is known to infiltrate adjoining 
habitats of catchment areas, such as coastal 
dunes, gullies and rills on clay slopes as well as 
the foot of inland cliffs. Propagation takes place 
either by way of run-off waters that transport 
rhizome fragments, or as a result of abandonment 
of agricultural land, on which its growth is 
encouraged since this species is often harvested 
for the production of reed-curtains, especially in 
Gozo. In such situations, this species displaces 
native plants and associated wildlife due to the 
large stands which it forms. On a positive note, 
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these dense, often impenetrable, stands that the 
Great Reed forms provide suitable habitat for a 
suite of species, notably a variety of birds, both 
resident and migrant, mammals, reptiles and 
invertebrates. Grape Vine (Vitis vinifera), once 
naturalized, colonizes various habitats owing 
to its climbing/clambering mode of growth 
and tends to cover native vegetation with ease 
due to its moderately-sized leaves and branches. 
At Ramla in Gozo, it has been known to cover 
relatively large tracts of land, often suffocating 
natural vegetation in the process. 
Other species, like the various Acacia species 
(mainly A. saligna) and Century Plants 
(Agave spp.), mainly Agave americana, are 
also particularly invasive, the latter especially 
on the Ta' Cene cliff-top garrigue areas and 
Dwejra, respectively on the south and west 
coasts of Gozo. A number of Acacias (as well as 
Eucalyptus spp.) are quite a serious threat to 
surrounding vegetation, both from the point of 
view of water intake and due to displacement 
of indigenous species as a result of allelopathy, 
i.e. a phenomenon by which the oils that occur 
in the leaves of some species of these families 
inhibit germination of seedlings of competitor 
plants, as rotting leaves release leachates into 
the soil. Tree Mallow (Lavatera arborea) is 
also on the increase and is particularly invasive 
in a number of coastal and valley areas. 
Significant populations of 1. arborea occur on 
the rocky steppe environment that dominates 
the northwest coast of Gozo. Crown Daisy 
(Glebionis coronarium), an import of Southeast 
Asia and an indicator of disturbed areas in 
the Maltese Islands, is often the dominant 
species on freshly disturbed land. Like Oxalis, 
this species tends to colonize tracts of terrain, 
especially on mounds of earth as in and around 
building sites, quarries and reclaimed fields. 
Two other species, also quite common in most 
habitats but especially in valley systems, include 
Narrow-leaved Aster (Aster squamatus), a native 
of South and Central America, and Castor Oil 
(Ricinus communis), an African native that 
was introduced as a medicinal and ornamental 
species. Both species are known to be quite 
aggressive and to harm natural habitat-types by 
smothering indigenous vegetation. 
Other less invasive species occur in varIOUS 
habitats within the Maltese Islands, with 
main concentrations occurring mostly in 
anthropogenically disturbed areas. With 
more and more land being exposed to urban 
or agricultural development, there are more 
chances of successful establishment by new 
populations of alien species. Notwithstanding 
the fact that natural COmmlll1ltles and 
assemblages are constantly in a state of flux, 
degradation by human agency no doubt 
accelerates the process of invasion by alien plant 
species, to the detriment of indigenous flora. 
area 
The land area of the entire island of Gozo 
covers 67.1kIn2 • The island comprises nineteen 
settlements, consisting of the main town of 
Rabat (or Victoria), the villages of Xagbra, 
Nadur, Qala, Gtlajnsielem, Zebbug, Gbasri, 
Gnarb, San Lawrenz, Munxar, Kercem, Santa 
LuCija, Fontana and Mgarr, the hamlets of 
Santu Pietru and Gtlammar, and the seaside 
conurbations ofMarsalforn, Xlendi and Qbajjar, 
whilst other hamlets such as Gnajn Qamar, San 
BIas and Ta' Pixka are being considered as part 
of their nearest respective village. Unlike on the 
main island of Malta, many of these villages still 
maintain distinct boundaries; only exceptions 
like Kercem and Fontana have become confluent 
with the main town of Ra bat as a result of recent 
development, to give a quasi-continuous urban 
footprint that is only interrupted by parcels of 
agricultural and undeveloped land. The rate 
of urban development in Gozo is of around 
3.638 hectares per year (Mallia et al. 2002). 
According to the Gozo and Comino Local Plan 
(MEPA 2006), less than half the land allocated 
for development in Gozo has been utilized. The 
Local Plan document points out that around 
12% of the island is allocated for development 
purposes, predominantly residential. The plan 
states that a water meterage study has revealed 
that there are almost 18,000 dwellings in 
Gozo, of which some 11% are vacant. It adds 
that an additional 35% are only utilized during 
part of the year, while only slightly more than 
half the total residences in Gozo (53.8%) have 
full occupancy all year round. In 1995 there 
were more than 9,100 households, which are 
envisaged to increase to over 10,600 by the 
year 2010. The Local Plan aims to ensure 
that sufficient land is available for spatial 
development requirements until 2012 and 
beyond. In theory, it endeavours to safeguard 
and enhance Gozo and Comino's unique 
cultural and natural characteristics. 
Other land-cover components within the study 
area include the industrial zone at Xewkija, 
the harbour region at Mg;arr, a Heliport at Ta' 
Lambert, quarry sites at and around Dwejra, 
Ta' Slima and Qala Point, the historical sites of 
Chambray and the Citadel, the Crafts' Village 
at Ta' Dbiegi and the former official landfill 
at Il-Qortin ta' Gtlajn Damma on the limits of 
Xagtlra. Moreover, the typical village features 
a complex urban/social fabric. This includes 
churches and associated meeting places 
(including religious doctrine centres), social and 
political centres (political party clubs, village 
band clubs and youth centres), primary schools 
and public gardens. With the setting up of 
local government through the establishment of 
Local Councils, other specialized centres were 
opened in recent years. A general hospital and 
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Figure 3.16: Examples of gnien-type agriculture 
beneath an escarpment (above) and reclaimed disused 
quarry converted for agricultural use (right). (L.F. Cassar). 
sports complex also occur within the precincts 
of the main town. The main town and villages 
are linked through a number of primary and 
secondary roads that traverse the island of Gozo, 
while an extensive network of tertiary roads, 
tracks and country lanes exists throughout 
much of the island. Vehicle ownership in Gozo 
is similar to Malta, i.e. relatively quite high; 
indeed, there appears to be even greater reliance 
on private mode of travel in Gozo, possibly 
due to the poor provision of scheduled public 
transport services. 
The most significant land-use is, without 
doubt, agriculture. Cultivation comprises 
a considerable portion of the entire island, 
estimated at some 60% of the total land area 
of Gozo, which literally stretches from valley 
banks to the base of plateaux where boulder 
screes have formed over time, occupying gently 
rolling hill slopes and the more acute terrain 
around karstic regions. Cultivation occurs on 
practically every flattish parcel of land that 
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exists. For example, small plots of land within 
scree areas, such as at Dal1let Qorrot and Rdum 
il-Kbir, have for years been tilled in the form 
of gnien-type (garden·plot type) agricultural 
practice. Such areas, notwithstanding their 
small size, are often located near the Upper 
Coralline Limestone/Blue Clay interface, hence 
in close proximity to the spring-line. With a 
relatively high water retention capacity, soil 
in gnien-type agricultural areas would allow 
farmers to sow cash-crops. Thus, while the yield 
is small due to plot-size limitations, income per 
square unit of field is relatively high as a result of 
the possibility of planting crop-types that fetch 
high market prices. Similar scenarios occur on 
the immediate banks of valley systems where 
perennial springs are present. One such locality 
is Wied il-Lunzjata, which drains a substantial 
portion of the land west and southwest of the 
Citadel. The head-waters of this valley, known 
as Gnien is-Sultan, allegedly because the 
land belonged to Frederick 11 (Frederick the 
Swabian), comprise a most fertile region. From 
informal interviews conducted in the area, it 
transpires that the families that till the land, 
manage, on average, five to seven crop yields 
annually. Other similar areas do exist; however, 
these are few and far between, considering that 
over ninety percent of agricultural land is dry 
farmland (even if seeluingly on the decrease 
due to the extraction of Mean Sea-level Aquifer 
water in a number of localities, that results 
in the conversion of dry-farmed areas into 
irrigated zones). Although agricultural land 
may be termed 'countryside', it nevertheless 
impacts heavily on ecological communities, 
firstly through direct competition for land and 
secondly through the leaching of pesticides and 
fertilizers into valley systems and onto other 
adjacent ecological communities. 
Economic conditions in Gozo 
The population of Gozo was not always as 
large as it is today. Following the calamitous 
1551 episode when much of the population 
was taken into slavery, thus decreasing from 
around 6000 individuals to a few hundred, 
it began a slow recovery and by 1575 it had 
increased to close to 2300 (Bezzina 1995). 
By the end of the sixteenth century it appears 
that most people on Gozo lived within the 
confines of the Citadel and its suburb, Rabat, 
due to the lack of security. In fact, whereas in 
Malta at the time there were over one hundred 
established villages, during the same period in 
Gozo there were none (Wettinger 1990). By 
1667 the population stood at 4168 persons 
living in 1113 households, of which 358 lived 
within the Citadel, 1437 in the suburb (Rabat) 
and its surroundings, 2346 in the countryside 
and 27 on the island of Comino. The first 
village-type countryside community was 
established in 1667, as a result of a relatively 
significant population of 403 inhabitants in 
90 households. Between 1679 and 1688, five 
Figure 3.17: Agricultural practice along the bed 
of a perennial spring at Lunzjata valley, where 
cultivation is small-scale but intensive. (L.F. Cassar). 
more countryside parishes were established. As 
the Maltese Islands passed under British rule 
in 1800, the population of Gozo continued to 
grow and new parishes were established over 
time as a consequence to various new villages 
being formed. Between 1855 and 1957, seven 
new villages were established (Bezzina 1995). 
This brought about a certain sense of place 
which set into motion a process, albeit slow, of 
economic revival that set Gozo apart, to some 
degree, from the main island. 
In the decades that followed independence, 
Gozo's employment lifeline relied on agriculture 
and the textile industry, following the setting 
up of a number of foreign-owned factories in 
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the island's industrial estate during the sixties 
and seventies. Moreover, with the departure of 
the British services in the late seventies, and the 
change from a fortress-based economy to one 
more varied and based on service provision, more 
people, particularly the younger generations, 
joined the tertiary sector as new opportunities 
arose. Although Gozo still produces approximately 
25% of the total agricultural produce consumed 
by the Maltese Islands (Grech 2006), full-
time fanners on the island numbered 217 
for 2000/01; compared to the early eighties 
(1980/81), numbers were more significant in 
the earlier period, totalling 976. On the other 
hand, part-time fanners for the same period only 
increased marginally; the total for 2000/01 for 
Gozo was 2624, while for 1980/81 the total was 
2353. The total area under cultivation in Gozo 
and Comino totals 1712.125 hectares (NSO 
2006). In addition, employment is no longer 
reliant on the textile industty as it once was, 
following the closure of a substantial number of 
fclctories possibly due to companies shifting their 
operations to lower cost locations (Grech 2006). 
Home ownership in Gozo is high, with only 
5.1% of households being rented out, while out 
of the 94.9% household ownership, as much 
as 79.6% is owned without any outstanding 
mortgage or other bank loans. Of the 9780 
households in Gozo, there are 7710 (78.8%) 
terraced houses, 1020 (10.4%) ground floor 
maisonettes/ground floor tenements, 390 
(4%) apartments and 660 (6.7%) fully or 
semi-detached villas/houses and converted 
farmhouses. 98.4% or 9620 households are in 
possession of a telephone service, while 12.7% 
of these are 'at-risk-of-poverty' (NSO 2006). 
Gozo's isolation, or lack of it, depends largely on 
the ferry service that transports people, cars and 
cargo to and from the island. Such provision has 
existed for a number of decades and, over time, 
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has improved in terms of rapidity, conditions 
and service. Nevertheless, the service is much 
reliant on weather conditions and cancellation, 
postponement or re-routing does occur on a 
number of occasions during the winter months. 
Prior to this scheduled ferry service, passengers 
and merchants, during the former part of the 
20th century and earlier, used local transport 
boats that navigated the north coast, setting 
sail mainly from the Valletta harbours or from 
further north such as St Paul 's Bay or the Marfa 
quay. Nowadays the three ferries in operation 
make an average of twenty thousand trips a 
year. In 2008, a total of 1064207 vehicles and 
a total of 3941736 passengers were conveyed 
(NSO 2009). Other means of transportation 
between the two islands, apart from private 
boat use, until recently included a helicopter 
service between the international air terminal 
in Malta and Gozo. In 2003, as many as 
44118 passengers were transported between 
the two islands by this means of transportation 
(NSO 2006). With regard to tourist figures, it 
transpired that in 2001 some 43571 tourists 
visited Gozo, while in 2002 the number of 
tourists visiting Gozo was 40749, respectively 
representing 4% and 3.7% of the total number 
of visitors to the Maltese Islands. Tourists' 
expenditure in 2003 was estimated at a mere 
1. 7% of total tourist expenditure on the main 
island of Malta (NSO 2006). 
The socio-political ambience and 
the influence of key actors on 
conservation 
The influence of such a high population density 
as that of the Maltese Islands, in terms of the 
impact on the environment and its resources , has 
significant effects on the Islands' ecology. Since 
early times human activity has had a negative 
impact on natural ecosystems; early settlers 
radically modified the existing landscape by 
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clearing natural woodland and other vegetation. 
Further modifications took place systematically 
throughout the ages, in particular whenever the 
islands experienced economic prosperity and 
political stability. During the present century 
the landscape continued to be modified and 
the natural environment in general became 
more impoverished, with pressures becoming 
greater with the advent of socio-cultural and 
technological advancement. 
For centuries, the various bodies that governed 
the Islands played a somewhat passive, if not 
quiescent, role, where nature conservation was 
concerned. During the rule of the Knights, 
the populace had more serious concerns to 
think about, that is, of warding off corsair 
and Ottoman incursions, than to indulge in 
destruction of wildlife, which was otherwise a 
means of subsistence. For a number of reasons, 
the time spent under the British Crown was 
contrastingly different for wildlife, especially 
birds. Firstly, the countryside became a safer 
place following British naval and military 
surveillance around Maltese shores as well as 
on land. Secondly, British colonial presence 
brought about a certain degree of prosperity 
by way of trade, commerce and employment 
opportunities, with the result that light firearms 
became more accessible to wider social strata. 
Throughout British rule, the authorities did 
little to enforce existing regulations - "Laws 
were openly defied and birds which were then 
protected ... were often sold on the market" 
commented Despott (Despott 1917 cited 
Fenech 1992), while Payn wrote that laws were 
"observed mainly in the breach" (Payn 1938 
cited Fenech 1992). The prevailing lethargy 
on the part of the authorities suggested that 
as long as local habits and vices did nothing to 
prejudice the Crown's cradle of power, it did not 
matter how many birds were slaughtered on the 
Mediterranean island fortress. 
In view of the fact that the local political scene 
has, until recently, been dominated by two main 
rival parties, and because election victories are 
dependent on an often relatively narrow margin, 
some politicians have had a tendency to tread 
with caution where nature protection issues are 
concerned, for reasons oflosing popularity with 
the electorate. It has been known, especially 
during campaigns, for the shooting lobby to 
attempt to capitalize on this reality. A former 
official of the shooters' association once wrote 
in a local paper: 
"Considering that no party wins by more 
than a marginal and minimal majority 
in Maltese elections, and also bearing 
in mind that the hunters of Malta exceed 
in number this very narrow margin and 
that they have the sport embedded in 
their very hearts, it is surely prudent for 
politicians to be careful to loolc after the 
interest of the hunter" 
(Scicluna 1989). 
The early nineties saw the enactment of two 
important items of legislation where nature 
protection is concerned. These were the 
Environment Protection Act (1991) and the 
DevelopmentPlanningAct(1992), togetherwith 
the latter's frameworlc document, the Structure 
Plan for the Maltese Islands. Conservation 
legislation issued prior to these Acts was, in the 
main, not based on a conservation agenda, but 
rather focused on issues of public safety and 
defence, producing conservation benefits as a 
by-product. The EPA and DPA subsequently 
provided the framework for local legislation 
to protect a range of species of international 
importance, as well as for the designation of 
protected areas where human access and/or 
activities are limited or restricted. Throughout 
the 1990s, various legal notices came into force, 
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regulating aspects of natural resource use, and 
in 2001, a new EPA was enacted, to replace the 
Act of 1991 and its amendments. Prior to and 
following Malta's accession as a member state 
of the European Union in 2004, the range and 
extent of regulation increased dramatically, as 
the country sought to ensure compliance with 
European Union policies. Nevertheless, it could 
be argued that there is as yet inadequate focus 
on enforcing enacted legislation, also due to 
inadequate human resources (Conrad 2008), 
and institutional efforts effectively remain 
somewhat piecemeal and fragmented across 
sectors and interests. 
The Roman Catholic Church in Malta , 
which boasts of a following of over 90% of 
the population and which was, until recently, 
a massive land-owner, also plays a role 
where environmental issues are concerned. 
Traditionally, the Catholic Church has been 
criticized for its silence on the subject of 
environmental degradation, an attitude 
interpreted by some as stemming from 
beliefs deeply ingrained in ludaeo-Christian 
philosophies, i.e. that all living creatures 
were created by God to serve man's desires 
(White 1967). On the other hand, in recent 
years the Catholic Church has also started to 
voice its concerns where the environment is 
concerned, calling for stewardship of natural 
resources, and a sense of responsibility 
(Passmore 1980). Locally, the Church has 
also established a commission with an 
environmental remit, which takes an active 
role in commenting on issues of concern. 
The issue becomes more complex given that 
morals and religious beliefs are bound-up 
with tradition. For a long time, on a quasi-
national scale, the Church used to hold 
early morning mass, so-called quddies ta/-
/wccaturi, specifically for bird-shooters. 
Similarly, members of the clergy often 
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blessed shotguns and stuffed birds during 
ceremonies which sometimes involved the 
discharging of firearms in honour of some 
patron saint as part of the ritual. Thus, for the 
Church, an institution almost synonymous 
with tradition, to take a firm religious 
stand on issues which are inextricably 
bound up with cultural pursuits, is far from 
simple. Nevertheless, recent developments 
provide encouraging indications that such a 
commitment is now on the agenda. 
The pro-environment lobby also has a role 
to play. The year 1962 saw the birth of the 
first two pro-nature organizations in the 
Maltese Islands, these being the National 
History Society of Malta (NHSM), and the 
Malta Ornithological Society (MOS); these 
Societies later became known as The Society 
for the Study and Conservation of Nature 
(SSCN) and BirdLife (Malta), respectively. 
For a good number of years, perhaps until the 
early seventies, conservation was not a 'polite' 
term in Maltese Society; politicians and 
people in general could just not apprehend 
the meaning of the word let alone accept it as 
a concept. Local 'naturalists' almost felt out-
of-place and, to a certain extent, persecuted 
when carrying camera equipment and other 
such paraphernalia in the countryside. 
However, these two organizations were 
to foster a nucleus of very determined 
individuals with the preservation of nature 
at heart, and from which was to emerge the 
conservation movement, with the result that 
by the late 1980s, environmental concerns 
were starting to make an appearance, albeit 
limited, on political manifestos and in the 
sphere of public discussion. Conservation 
NGOs continued to play a critical role, 
particularly in fostering environmental 
awareness through campaigning and 
lobbying. The 1990s and subsequent years 
also saw the emergence of new civil society 
groups, set up with the aim of raising public 
opposition to what was perceived as the rape 
of the Maltese environment. The success 
of the pro-environment lobby has to date 
been mixed; although some controversial 
developments have been successfully halted, 
the root forces of many other environmental 
concerns remain unaddressed, and it may 
take time to adequately assess the long-term 
impact of such organizations. 
on 
Although landscape change is manifested in 
physical alteration, underlying factors are often 
not as easily visible or outright obvious. Official 
data often presents only a partial picture of 
the situation, and first-hand experience of the 
underlying social, cultural and political fabric 
is essential for a thorough understanding of 
the changing situation. Over time agricultural 
practice has, on the one hand, led to the 
systematic fragmentation ofGozitan landscapes. 
The reasons for this are largely two-fold. First 
and most significant was the transformation 
of entire tracts of land into cultivated territory, 
which led to biotope alteration and loss, the 
relocation of considerable quantities of soil 
and mixing of soil-types, and the diversion and 
exploitation of freshwater resources. Second, 
inheritance laws led land-owners to delineate 
property by dry stone rubble walls, as dictated 
by law. Such rural structures crisscross entire 
landscapes. On the other hand, until now, 
the island of Gozo has escaped the mass-
urbanization that the main island of Malta has 
remorselessly experienced over the last decades, 
although there are emerging trends of ever-
increasing construction activity which are of 
great concern in terms of the likely influence on 
the Gozitan rural landscape. 
Gozo's rural charm is a defining characteristic 
of the island, and one on which the island prides 
itself. Indeed, to the average present-day local, 
Gozo is a meaningful change and a means of 
escape from urbanized Malta; to the bird shooter 
and trapper, Gozo's ample countryside provides 
relatively sufficient game; to the rambler, the 
island has some of the most pleasant country 
walks and stunning scenery; to some real 
estate agents, Gozitan villages still maintain 
the potential for conversion of the occasional 
quaint farmhouse with authentic rustic features 
to serve as a pied-a.-terre; to the social scientist, 
Gozo still sustains a suitable backdrop to 
studies relating to the rural environment, and, 
to the natural scientist, the island still supports 
an array of habitats and biota that are worth 
conserving both for their intrinsic scientific 
value as well as for environmental education 
and awareness. On the other side of the fence, 
however, lurks a somewhat different facet -
unsustainable, almost mercenary, elenlents 
of the property market. Often, those involved 
vie to acquire property with scenic views and 
attractive unspoilt surroundings, at times, in 
environmentally sensitive regions. In view of 
their influence, in economic and investment 
terms, some development proposals, even if 
in remote areas specifically safeguarded from 
development through policy, are sometimes 
given due consideration ... and more. 
Such pressures, coupled by the need to sustain 
a healthy economy, a growing population with 
aspirations of home-ownership, declining 
agricultural practice (thus, more derelict land 
with 'development' potential), a constant need 
to up-grade tourism/recreational amenities 
and a political commitment to lessen social 
hardship by providing employment in Gozo, are 
the realities that decision-makers face on a daily 
basis, realities that make Gozo's semi-natural 
environment all the more vulnerable. 
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Conversely, it is precisely this rural landscape 
characteristic that benefits the island as 
a result of domestic 'farmhouse' tourism. 
Admittedly, Gozo is vastly different from 
Malta, both in terms of a hillier, cl ay-
dominated topography and a relative 
abundance of spring water discharge, two 
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factors which combine to make the island 
significantly greener compared to a seemingly 
more arid Malta. Thus, it is crucial that the 
'Malta experience' of development trends is 
averted at all cost where Gozo is concerned; 
otherwise, the island stands to lose its appeal, 
and with it , its lifeline. 
Chapter 4 
A Methodological Overview 
The research component of this work involved a 
number of phases and, from early on, a number 
of key assumptions were made in relation to 
aims identified, essentially that: 
• a notion of ecological value could be 
created and used to identify sites of special 
conservation value. 
• the pressures upon those sites, mostly arising 
from human activity, could be identified and 
measured (as Sustainability Indicators) in 
relative terms. 
• the process of identifying and measuring 
pressures is best undertaken within a 
participatory process so as to ensure that 
differences in perspective are fully taken 
on board. 
• ecological value, pressures and landscape 
character could be input into a GIS, with a 
view to providing a better resonance with 
human values than less easily visualized 
units; this should allow for a visual 
presentation of the problems for policy-
makers as well as a powerful device for 
'what if' scenario making. 
• the methodology developed could be applied 
elsewhere in the Mediterranean and, indeed; 
further afield. 
General characteristics and 
background to fieldwork 
Research commenced with a characterization 
of the ecology of the entire island of Gozo. 
This reconnaissance exercise was undertaken 
with a view to spatially identify sites of 
ecological importance, on an island scale, 
for further and more detailed investigation. 
Field surveys largely dealt with vegetation 
assemblages, which, in the Maltese Islands 
are characteristic of low-lying coastal areas 
of the Mediterranean. In a number of 
instances, species that define a biotope were 
identified while these were not in leaf, on 
the basis of woody plant structures or dry 
aerial remains . 
The small size of the Islands, coupled with 
their low altitude, means that most regions are 
more or less influenced by the surrounding sea 
through sea-sprays, with the result that soils 
may be somewhat saline. This is especially so 
for coastal regions, particularly those facing 
the northwest, since the prevailing wind is 
the north-westerly (majjistral). Coastal areas 
often support specialized floral assemblages 
consisting of halophytes. Since Maltese rocks 
are predominantly calcareous, these give rise 
to alkaline soils with a pH that generally ranges 
from 7.0 to 8.5; thus, the plants that grow in 
the Maltese Islands are calcicoles, that is, species 
that are tolerant oflimey soils. 
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Gozo Ecology by Feature 
• Abandoned agricultural land 
a Artlflcial habitats 
a Sare zone 
• Beach 
Boulder scree 
- Cave 
- Clay slopes 
- Coastal and inland cliffs 
and escarpments (including 
rupestral communities) 
_ Coastal community 
• Dlstllrbed ground 
a Garngue 
• Garngue-Steppe communities 
a MaqUls 
• Reclaimed land 
Roadside vegetation 
Rubble wall and low vertical 
face communities 
- Salt marsh 
• Salt water lagoons 
a Sand dune 
a SpeclflC plant populations 
• Steppe 
• Unsurveyed land 
Valleys: valley and valley-side 
communities 
• Watercourse (valley-bed) 
and watercourse vegetation 
aWetland 
• Woodland. trees and shrubs 
Figure 4.1: Map of communities and assemblages based on field surveys. 
This ecological study is based on field visits 
conducted over a period of thirty months on the 
island of Gozo. Moreover, it is supplemented 
by material and information from published 
and grey literature and from the author's 
personal knowledge, as well as personal 
communications from knowledgeable 
persons; these include representatives of 
stakeholder groups such as members of the 
scientific community, locals, resource users 
and NGOs. Habitats were characterized on 
the basis of geomorphological features and 
plant assemblages as outlined in Report of 
survey: natural resources [Malta Structure 
Plan Technical Report 5.4] (Schembri 1991) 
and the scheme's up-date (Schembri et al. 
1999). For the characterization exercise, 
field research work consisted of standard 
searches (walkover surveys comprising visual 
assessment through a straightforward census 
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of species that were dominant, in terms of 
abundance), covering much of the land area 
on foot. This was particularly important 
for drawing up species lists from within 
those areas which support natural or semi-
natural floral communities. Although aerial 
photographs were utilized to facilitate field 
mapping (which showed the position and 
extent of each ecological unit and hence 
provided information about the different 
biotope types, species assemblages and other 
aspects of biodiversity), the walkover surveys 
served as 'ground-truthing' exercises to verify 
assumptions and interpretations made from 
remotely-sensed data. Notwithstanding the 
fact that complete inventories for all areas 
were not compiled during the broad-brush 
survey, indicator and characterizing species 
together with Red Data Book-listed species, 
were specifically searched for and noted. 
Furthermore, ecologically important sites were 
surveyed during different times of the year 
with a view to 'capture' a fairly comprehensive 
picture of the particular site vis-a-vis its flora, 
hence, to record seasonal variation within 
particular communities. In-depth surveys 
were subsequently carried out in a number 
of selected localities with representative 
ecological communities, each chosen for its 
uniqueness, conservation importance and, 
diversity and richness. 
Constraints worthy of mention include 
difficulties encountered in the mapping 
domain, particularly during fieldwork. 
With regard to place-names, on a number of 
instances it was found that these, as quoted on 
some of the maps, did not quite correspond 
with toponyms used by local residents. This 
was quite evident when field interviews were 
conducted with local individuals encountered 
during surveys. On occasion, locals would 
point out the factual location of a place 
name, quite often more than a kilometre 
away from the location indicated on the 
survey map. Another constraint involved 
the use of symbols. The erroneous use of 
cartographic symbols is prevalent on some 
of the maps available. For example, map 
symbols denoting the presence of a copse of 
trees would, in reality, result in no trees at 
all, while existent buildings, important for 
establishing a precise location, would not be 
indicated to any extent on the survey map. 
Another constraint was the assignment of 
certain biotope and community types to the 
different units employed for mapping. This is 
understandable when one considers that biotic 
communities are assembled primarily as a 
function of the individual species' environmental 
requirements - biotopes do not have clean-cut 
boundaries but grade into one another. Local 
variations in environmental variables often lead 
to the presence of mosaics of different floral 
assemblages. Intense human modification of 
natural habitats has also led to the introduction 
of alien elements, resulting in a 'mixing' of 
community types, which in some instances, also 
made mapping difficult. A further limitation 
arose as a result of the dissimilarity between 
printed maps and 3-D reality, presenting some 
difficulties while mapping rupestral vegetation 
with precision. 
The initial field study qualitatively set nine 
sites aside (Table 4.1) as being outstandingly 
different, with respect to species richness and 
diversity, from any other areas that were surveyed 
on Gozo. Primarily, these representative sites 
were chosen on the basis of their ecological 
importance, the floral richness and diversity 
that occur within existing biotopes and their 
uniqueness in terms of conservation value 
(rare and/or vulnerable species/communities, 
and endemism among the species present). 
Secondarily, the selection was made in such 
a manner to ensure the inclusion of all major 
biotopes that are found on Gozo, as well as 
demonstrate a broad representation of the 
foremost geomorphological settings that occur 
on the island. These representative sites were 
consequently surveyed in greater detail, using 
line intercept (direct measurement through line 
transect approach) or quadrat (modified Braun-
Blanquet approach) methods with a view to 
corroborate initial findings of the island-scale 
ecological survey and to confirm this survey's 
qualitative results; validation was further 
attained using GIS. Line transects were carried 
out in areas where topography and angle of 
slope were too acute or uneven for quaclrat 
work. Biotopes within each of these sites were 
characterized on the basis of the Palaearctic 
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Site 
Landscapel 
landform-
type I Blotope/assemblage 
Method of 
assessment 
a = Quadrat 
T = transect 
Tal-Magun . Plateau Thermo-Mediterranean and pre-desert scrub, West Mediterranean Q 
formation cliff-top phrygana and garrigue biotopes. 
(karstic) 
Irdum San Boulder scree Sicilian Channel Periploca scrub (Perfploco-Euphorbietum T 
Filep . (block scree) dendroidiS), Spiny spurge garrigue (Euphorbia melitensis cushion 
garrigue), Thermo-Mediterranean formation dominated by 
Buckthorn-asparagus brush, Mediterranean heath and Ermes 
biotope mosaic with West Mediterranean tamarisk thickets and 
aerohaline assemblages. 
,--------------------r---
Wied Sabbar Steep-sided Italo-Sicilian sub-Mediterranean de.ciduous thickets, Hypericum Q 
gorge (valley phrygana, labiate and Phagnalon garrigues, Tree·spurge formation, 
system) Thermo-Mediterranean formation dominated by Buckthorn-
asparagus brush, Andropogonid grass steppe and Ermes biotopes 
with distinctive Aloe vera assemblage. 
IHaksis/Ta' I Sheer-sided WeSt-M-edit~~rn~ean Anthyllis phrygana, labiate garrigue, T 
Tott escarpment Mediterranean heath garrigue and Italo-Sicllian sub-Mediterranean 
deciduous thicket biotopes with large Acanthus mol/is assemblage 
(? remnant of Acantho mollis-Ulmetum minoris) and significant 
I presence of Lonicera implexa. 
Ghajn : Clay talus with Southern riparian galleries and thickets, West Mediterranean T 
Barrani ' scree formation tamarisk thickets and Tree-spurge formation biotopes with elements 
of Hybleo-Maltese sea-cliff communities. ._i 
Ta' Cent ' Sheer sea-cliffs . MalteSe;d~~ -corT1rTlu~ities with numerous endemic forms, labiate ' Q 
garrigue, Thermo-Mediterranean Coronilla garrigue, Oleo-Ientisc 
brush, Ermes and Andropogonid grass steppe biotopes. 
_. _.____ __I 
Ramla I Coastal sand Western Tethyan embryonic dune, Mediterranean Cyperus capitatus Q 
H1amra dunes dune, Sand beach driftline communities, Ononis assemblage and 
remnants of Western Tethyan white dune assemblages. 
GTlajn 
Damma 
Dwejrai 
Qawra 
1 Coastal clay 
slopes 
Sea-cliff and 
escarpment 
complex 
Mediterranean halo-nitrophllous scrub and Chaste-tree thicket 
biotopes with elements of Maltese rdum communities (characterized 
by a strong presence of Damiel/a melitensis and to a lesser 
extent Umonium melitense and Matthiola incana ssp. melitensiS), 
Tree-spurge fOfimation and Mediterranean tall rush saltmarshes 
(characterized by Juncus acutu~. 
Maltese rdum communities, Hybleo-Maltese sea-cliff communities, 
Tree-spurge formation, Aerohaline assemblage, mosaics comprising 
Mediterranean heath, Anthyllis phrygana, composite and lablate 
garrigues, Mediterranean subnitrophllous grasses and Ermes 
biotopes and assemblages. 
Q 
--------
Q 
Table 4.1: Sampling methods for the selected nine sites/ landscape-types. 
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habitat classification - Malta Biotope list 
(Council of Europe 2001). 
Concurrent with the ecological surveys, a 
detailed land-cover assessment, based on 
aspects of geomorphology and landscape as well 
as land-uses, was carried out. These latter field 
investigations were conducted to highlight both 
geographical and anthropic elements, while 
identifYing conservation needs. With regard 
to existing and potential threats and impacts 
resulting from land-use conflicts, particular 
emphasis was made on agricultural practices, 
trapping and hunting activity, afforestation 
using alien trees, dumping and encroachment, 
use of freshwater resources, mineral extraction, 
and clearance of vegetation. Assessment was 
based on a comprehensive interdisciplinary 
scheme, which aims to cover a broad spectrum 
of important elements or aspects that may 
occur or result within a given landscape and, 
more specifically, within the respective sites. 
This comprehensive assessment scheme may 
be referred to as the 9-5 approach to landscape 
appraisal (Table 4.2). 
Figure 4.2: Satellite 
image of Gozo indicating 
the nine selected sites 
(Google Earth). 
Furthermore, the study sought to examll1e 
anthropogenic pressures identified with 
a view to investigate whether they were 
cultural/traditional, habitual and ingrained, 
socio-political, or economy-driven. It also 
focused on the social dimension, in relation 
to past uses (with respect to subsequent 
development of the landscape), current use/s 
and benefits derived by the local community, 
even if a particular activity led to negative 
environmental consequences. In addition to 
identifying, listing, mapping and estimating 
coverage, the study constantly queried: 
• what is the simplest way of classifying major 
biotopes & communities? 
• which events or processes are important & 
which can be ignored? 
• how should these important processes be 
recorded? 
• over what period must the field survey 
extend? 
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Variable i Description 
Spatial dimension ' Topography 
Stratigraphy I Exposures ~ 
Slope I Angle, orientation, contours 
Soil cover ! Type, texture, mOisture, salinity and depth 
I 
Species I Biodiversity/biotopes, communities/assemblages and statu_s _----: 
Stakeholders : Interviews with key actors 
I 
Sustainability I or lack of it - examine land-use practices; identify conflicts of use Table 4.2: Field 
assessment: Stress factors 
Susceptibility 
I Pressures, impacts and risks 
I 
,------
Vulnerability 
Understanding impact significance within an 
area of study, and its immediate and long-term 
influence over surrounding parcels of land, is as 
important as the identification oft'isks and threats, 
since all these components play a crucial role in 
conselvation management and decision-making 
frameworks. Ultimately, the study recognizes the 
importance of maintaining a focus on the key 
issues pertaining to a particular site. 
Conservation value 
appraisal criteria 
The ecology of the island of Gozo was evaluated 
with reference to a suite of conservation value 
appraisal criteria (Table 4.3). Although these are 
by and large based on the Ratcliffe Conservation 
9-S approach to 
landscape appraisal. 
Review Criteria of 1977 and the IUCN 
Criteria (modified Ratcliffe criteria) of 1986 
(MacKinnon et a!. 1986), the criteria and each 
of their explanatory memoranda (justification) 
were designed specifically for the island of Gozo. 
Nevertheless , these may also be extrapolated to 
other central Mediterranean island ecosystems, 
and, with further modification, these may be 
applied universally. The entire land area of 
Gozo was cartographically subdivided into 
several hundred units, each of which was 
assessed on a 'presence/absence' basis for every 
criterion. The results were then used to generate 
a series of digital map images providing a visual 
summation of ecological quality, which was 
subsequently employed to validate the selected 
nine sites quantitatively. 
Table 4.3: Conservation value appraisal criteria (CVAC). 
Criterion 
Rarity 
Endemism 
Justification 
Linked with the presence of species that are listed in the Red Data Book for the Maltese Islands; and, any 
assemblages and communities, as well as speCies newly discovered locally or whose status has deteriorated 
(since the publication of the ROB), that are deemed rare, scarce and/or endangered. 
. Presence of endemic forms, including the palaeoendemlcs, neoendemics and sub-endemics. The latter comprise 
species that are restricted to the circum-Sicilian island complex, which includes Sicily and its surrounding 
islands, the Maltese Islands, the Pelagian Islands (Lampedusa, Linosa and Lampione), and Pantelleria. 
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Irreplaceability This criterion refers to the presence of locally important ecological resources such as species, assemblages 
and biotope-types, which may be of value both ecologically and culturally and which characterize Maltese rural 
I landscapes. The presence of such assets immediately conveys a unique sense-of-place associated with local landscape perspective; the prominence of the archaeophytic carob (Ceratonia si/iqua) within the context of the I Maltese landscape is a case in point. 
Distinctiveness This criterion reflects the biogeographic importance of a biotope, assemblage or species. One may find species 
within the Maltese Islands that are not adequately represented on mainland Europe, but which co-exist within 
I distinct assemblages and communities to form mosaics. These are recognized by classification schemes (e.g. Palaearctic Habitat Classification) as distinctive biotopes that are characteristic of the Maltese Islands or the 
circum-Sicilian island group . 
• I Extent Conservation value of a given landscape or parcel of land is a function of its size or extent. Thus, larger extent 
equates with enhanced stability and reduced vulnerability to pressures, risks and impacts of immediate or 
I 
surrounding land-use. A landscape should be of sufficient extent to support viable ecological communities; this 
may also include adjacent agricultural areas or distant semi-natural areas that are, however, linked by wildlife 
corridors. Areas of significant extent will, for example, provide species at the top of the food chain, such as I 
raptors, suitable territory for foraging and hunting. 
Naturalness This is a somewhat difficult criterion to asscess, primarily in the context of the Mediterranean, where virtually all 
landscapes and assemblages have been influenced and/or modified by the human agency. Relative disturbance 
I may be a more appropriate way by which to describe this criterion; it suggests that those biotopes that have been 
, least subject to modification are particularly valuable. 
Regeneration This criterion refers to two closely related scenarios, both relating to regeneration. Firstly, it refers to situations I 
where a given terrain or habitat shows signs of unaided regeneration, either through secondary succession or 
~ through the diffusion of community elements from adjacent areas. The second scenario reflects the potential of a degraded biotope, in phylosociological and spatial terms, for ecological restoration and management. 
Richness & This criterion is linked primarily with species richness within a community/biotope, as also to habitat diversity 
diversity within a landscape. Such a criterion may be utilized to quantify the conservation value of areas (i) where relatively full communities occur; (ii) where a variety of ecologically valuable biotopes occur within a parcel of land; and, 
I 
(iii) where large-scale regeneration is taking place, as a result of which, species richness within the assemblages 
present is high. 
Connectivity Presence of or close proximity to wildlife corridors and 'stepping stones' within a landscape and/or between 
biotopes is a crucial component of conservation value and viability Since major causes of decline or loss of 
I 
biological diversity are often due to fragmentation or isolation of biotopes and ecosystems. Habitat connectivity 
facilitates movement of fauna, mostly, but also flora (as seeds and spores), across the terrain and ensures 
continued viability of populations and communities. In the Maltese Islands, and numerous other places within I 
the Mediterranean, wildlife corridors may include dry stone rubble walls which form complex networks across 
farmland, dense Opuntia stands, carob tree-dominated assemblages, valley systems with tributary channels, and 
derelict land. 
----I Protection Reflects the legal status, in terms of nature conservation and environmental management, of a given parcel of 
status semi-natural terrain within a landscape. This is an easily quantifiable criterion since any area that is under some form of legal protection within the Maltese Islands is clearly documented. 
I Habitat loss Evidence of severe degradation and habitat loss due to human agency. This is largely consistent with insensitive 
urban expansion and ancillary development. illicit dumping of inert waste, farmyard slurry and concrete 
I m,placement 
sluicing, quarrying, inappropriate afforestation, damming of valley systems and watercourses and, large-scale I reclamation for cultivation. 
Manifests a Significant presence of invasive speCies, often alien or opportunistic forms, characterized mainly 
by generalist species (ruderals) capable of exploiting transient gaps in habitat-space and subsequently, by 
I low-diversity assemblages consistent with the steppic early-pioneer stages of a secondary succession. Such 
representation is indicative of intensive biotope or habitat disturbance. 
,. 
Fragmentation Evidence of landscape fragmentation as a result of infrastructural development, such as (Q road construction; (iQ 
coastal 'embellishment' such as hard-landscaped promenades; and, (iii) establishment of open-pit quarries and 
open-air storage for quarried materials, farmsteads, batching and asphalt plants within rural outside development 
zone areas. Other cases in point that lead to fragmentation include poor landscaping design often using 
inappropriate planting schemes, non-traditional methods of agriculture, hotel and other catering establishments 
in remote rural areas, golf courses, scrap-yards, concentrations of bird-trapping sites in ecologically sensitive 
areas, and, screeding of watercourses (conversion of valleys into country lanes and roads), among others. I 
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The criteria detailed above were measured and 
subsequently mapped, as described below: 
• Rarity: Presence of Red Data Book species, 
and/or of species deemed rare, scarce and/or 
endangered. 
• Endemism: Presence of endemic forms. 
• Irreplaceability: Presence of locally 
important ecological resources such as 
species, assemblages and biotope-types, 
which may be of value both ecologically and 
culturally, such as Ceratonia siliqua. 
Distinctiveness: Presence of species of 
biogeographic importance, as identified 
on the basis of the Palaearctic Habitats 
Classification, such as Periploca 
angustifolia. 
• Extent: Presence of areas supporting semi-
natural and/or natural assemblages of 
1500m2 or more. 
• Naturalness: Presence of areas which 
have been least subjected to disturbance, 
characterized by the absence of species of 
early seral stages of a secondary succession 
('late-pioneer secondary seral stages') and 
other pioneer elements. 
• Reg'eneration: Presence of areas where 
either a) natural regeneration is occurring or, 
b) there is the potential for such regeneration 
and/or restoration to take place. 
• Richness & diversity: Presence of areas 
characterized by species and habitat diversity, 
as defined in Table 4.3. 
• Connectivity: Presence of wildlife corridors 
or stepping stones. 
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• Protection status: Presence of areas legally 
protected under Maltese/EU legislation. 
• Habitat loss: Presence of evidence of large-
scale destruction of habitat. 
• Displacement: Presence of alien/invasive 
species, occupying niche space which would 
othelwise be occupied by indigenous species. 
• Fragmentation: Presence of evidence oflocal 
and medium-scale landscape fragmentation. 
Following the development of criteria, a decision 
was made regarding their weighting. Weighting 
allows the decision-maker to specifY the relative 
importance of individual factors in comparison 
to the others included in the evaluation (Boteva et 
al. 2004). Several methods have been developed 
including pairwise comparisons (Eastman 
1997) and multi-criteria evaluation (Carver 
1991). In the case ofthe present study, all of the 
initial ten criteria, which demonstrate the status 
of a particular parcel of land/biotope/landscape 
unit under investigation, were each allocated a 
value ofT, while the last three criteria, which are 
based on pressures/impacts, were each allocated 
a value of '-1' since all three manifest negative 
outcome as a result of human activity. 
The 10 desirable criteria were given a weight 
of +1 while the 3 undesirable criteria were 
each allocated a value of -1. It was decided 
to take the simplest approach possible, i.e. 
additive (Morse et al. 2001). Thus: 
L: ' 13 £0= . ±CiQi - , J 
Where: 
EO = 'ecological quality' for the polygon 
based on criteria I from 1 to 13 
(I = coefficient (+1 or -1) 
QI = value of criterion i for the polygon 
Table 4.4: Algorithm describing ecological quality. 
It may be plausibly argued with reference 
to each of the initial ten criteria, i.e. rarity, 
endemism, irreplaceability, distinctiveness, 
extent, naturalness, regeneration, diversity, 
connectivity and protection status, which 
have each been weighted by a value of '1', 
that some may be more important than 
others and, therefore, should be allocated a 
higher weighting. Likewise for the last three 
criteria, namely habitat loss, displacement 
and fragmentation, which have each been 
given a weight of '-1' in view of their negative 
outcome, it may be claimed that one may exert 
a more substantial pressure on the landscape 
and its ecology than another and therefore 
their respective weightings should vary. 
However, in this specific case, based both on 
reviews of previous research and on technical 
judgement, it was considered appropriate 
to weight the criteria equally. It is well 
documented that human judgements tend to 
vary quite widely, even when clear criteria for 
decisions exist. Cherrill and McClean (1995), 
for example, attribute 41.2% of land-cover 
changes identified in a survey to discrepancies 
in judgements between different researchers, 
a figure which represents a significant and 
preoccupying source of error. Furthermore, 
relative weighting is by its very nature limited 
by researcher bias, given that a person's 
judgement of any situation is inevitably tied 
to that researcher's real-world experience 
(Fazey et al. 2005). Expertise is not merely 
derived from acquired knowledge, but also 
from experience, and hence judgements 
based on expertise will vary according to 
differential experiences (Bransford et al. 
2000). Personal experience is therefore a 
key factor in decision-making, whether this is 
explicitly recognized or not (Fazey 2005). It 
was also concluded that there was no objective 
basis for attributing differential importance 
to the thirteen criteria identified in the study, 
as all of these are based on equally-important 
elements for conservation decisions. 
It is noted, however, that despite the decision to 
give equal weight to criteria in this study, this 
does not exclude the validity of using differential 
weightings in other cases where this may be 
deemed appropriate. Salomon et al. (2006), for 
instance, advocate relative weighting of criteria 
for marine reserve selection due to inherent 
contradictions among some reserve selection 
criteria. Similarly, Arponen et al. (2005) 
propose differential weighting of species in 
reserve selection to increase emphasis on rare 
and threatened species. A further example 
is provided by Angelidis and Kamizoulis 
(2005) who consider the issue of regional 
vulnerability to pollution in the Mediterranean, 
and attribute differential weighting to 
different criteria according to their regional 
priority. Differential weighting can also allow 
distinctions between the relative importance of 
different decision criteria to be made, and this 
process may itself become a method to probe 
for expert and stakeholder consensus and 
conflicts (Stahl et al. 2002). The beneficial 
use of differential weighting in other cases is 
not being excluded, but such an approach was 
not deemed appropriate to the present study 
since the conservation value appraisal criteria 
(CVAC) proposed were considered to be equally 
important for conservation decisions. It is 
acknowledged, however, that such a decision 
inevitably reflects personal judgement and 
that other researchers may reach different 
conclusions. Boteva et al. (2004) for instance, 
differentially weight similar criteria to those 
used in the present study, giving a higher 
weighting to naturalness, diversity and rarity. 
Nevertheless, it is emphasized that such 
differential weighting was not considered 
appropriate to the present research and to the 
context of the study area. 
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Landscape units categorization 
The entire island was characterized in terms of 
landscape features, namely landform. Unlike that 
of Malta, where much of the younger strata have 
eroded away over time, the topography of Gozo 
is exceedingly hilly, due to still-intact exposures 
of the Upper Coralline Limestone - Greensand 
- Blue Clay sequence. Whereas in Malta this 
younger stratigraphic sequence is restricted to the 
Rabat-Dingli uplands on the western sector of the 
island, in Gozo it is still relatively widespread, as a 
result of which the topography of the two islands 
differs greatly. That of Gozo is characterized by 
numerous slopes surrounding hillocks and the 
more-extensive plateaux. 
The derivation of the seventeen landscape units 
identified was based on prior knowledge of the 
study area, on desk studies, on field research 
(ground-truthing) and on consultation with 
specialists. The resulting list comprised the 
following landscape units: 
• Karstic pavements 
• Plateau/mesa/butte 
• Remnant hillock/plateau 
• Inland escarpment 
• Blue Clay talus 
• Hillside 
• Flat/gently sloping terrain 
• Boulder scree (block scree) 
• Valley system 
• Freshwater body 
• Low lying coast 
• Marshland 
• Dunes 
• Depositional beach 
• Sheer seacliff 
• Solution subsidence structure 
• Stack formation and islets. 
Based on these categories, a map of landscape 
units was developed (Figure 4.4). Distinctions 
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between categories were found to be fairly clear-
cut when field mapping was carried out, and no 
major constraints with regard to landscape unit 
delineation were encountered. The resultant 
map excludes any anthropogenic modification 
of the terrain, in order to keep the separate 
data layers distinct. The ecology layer was 
subsequently superimposed on the landscape 
units map with a view to analyze ecological 
quality at the landscape scale. The advantage of 
such an exercise is that it allows an examination 
of the correlation between ecology and 
landscape, if such correlation exists. Although it 
is acknowledged that the ecology layer may also 
be dependent on additional and independent 
factors, landscape units are expected to be a key 
determinant of habitat and assemblage type. The 
influence of other factors was addressed in-part 
by the addition of a land-use layer to the map 
data. It is nevertheless true that several other 
factors influence ecology, some of which may 
not necessarily have a spatial dimension, and 
which may therefore not be amenable to analysis 
in a GIS; an example is exposure to wind, which 
is particularly relevant to Gozo given that the 
island is wind-swept. However, it was deemed 
useful to analyze whether a correlation exists 
between landscape units and ecology, and, if in 
the affirmative, the nature and strength of the 
correlation. Even given a result of no correlation, 
this would still provide useful insights. It was 
expected that there would be a strong correlation 
between some landscape units and resultant 
ecology, (as in for example dunes and valley 
systems amongst others), whilst there would 
be little or no correlation in cases where there 
has been extensive anthropogenic modification 
of the landscape (as in for example agricultural 
and built-up areas). The relationship between 
ecological value and landscape units, as well as 
that between ecological value and biotope-type, 
was analyzed statistically to ensure that any 
interpretation was based on significant results. 
historic 
component 
•• 
•• 
landform 
ecology 
Figure 4.3: Diagram illustrating derivation of landscape units map, based on the historic component, 
geology, landform and ecology. A detailed landscape units map is shown in Figure 4.4. 
Figure 4.4: Map of landscape units 
Participatory approach through 
stakeholder involvement 
Results were linked to measures of pressure on 
the landscape, and hence risk. Such measures 
were based, in part, on the perceptions of 
• Stack formations and islets 
• Sheer seacliff 
Remnant hillock/plateau 
Plateau/mesa/butte 
• Marshland 
Low lying coast 
Karstic pavements 
• Inland escarpments 
Hillside 
• Freshwater body 
Flat gently sloping terrain 
• Dunes 
Depositional beach 
• Boulder scree 
• Blue Clay tatus 
key actors living, working or spending time 
within Gozitan landscapes. The aim of the 
exercise was to link the physical and human 
dimensions of landscape issues, an aspect of 
landscape studies which has unfortunately 
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been given little attention to-date, and which 
is particularly relevant to the Gozitan context, 
and other similar areas where human land-uses 
co-exist, and often conflict, with natural and 
semi-natural areas. No conservation strategy 
can be effectively developed by official agencies 
alone; numerous examples attest to the fact 
that strategies are more likely to be successful 
if major stakeholders are involved at the level 
of plan preparation and development (World 
Bank 1995b). Such a participatory approach 
has, in practice, proved to be rather effective 
where conservation is concerned, since it 
involves all interest groups in the decision-
making process. In the context of biosphere 
reserves, key actors would include the local 
population referred to as affected locals, 
those stakeholders utilizing resources within 
a particular area, often referred to as resource 
users, as well as official agencies, specialists 
and non-governmental organizations. 
In view of the diversity of stakeholders 
involved in this study, different strategies were 
required. For example, data triangulation was 
employed to ensure reliability of information 
where key informants were concerned. Thus, 
the same issues were discussed with different 
stakeholders with the aim of confirming 
a common line of thought. Another line 
of approach, during discussions with key 
informants, was ethnographic, utilizing 
informal semi-structured interviews, at 
times merely to verify a hunch and confirm 
assumptions; notwithstanding, particular care 
was taken to minimize bias during discussions 
and to avoid leading respondents. Questions 
asked were deliberately open-ended in order 
to allow respondents to express their views 
candidly. During discussions, the author often 
exposed participating informants to focused 
probes, that is, direct specific questions 
narrowed down to 'catch-out' one's intentions 
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and reliability. Moreover, theoretical sampling 
was used to assess particular situations vis-a-vis 
stakeholder involvement and to identify existing 
constraints. The technique of theoretical 
sampling exposes different informants to 
the same key issues, thus making it possible 
for the researcher to gauge each stakeholder's 
perception towards the issue at hand. Research 
was facilitated by the fact that most of the 
interviewees were familiar persons to the 
author, deliberately so. No doubt, this made it 
easier to discuss matters informally on a one-
to-one basis and, above all, from a position of 
trust, which certainly helped increase the level 
of reliability. Notwithstanding, limitations 
still occur, particularly since people are known 
to change their opinions in relation to the 
company they are in at the time. Additionally, 
it should be borne in mind that meanings 
conferred on objects vary between different 
people and over time for the same person, 
often in relation to the needs of the moment. 
Identification of pressures 
and threats 
There are a number of approaches to examining 
pressures on sustainability, which would normally 
lead to a change in the state of sustain ability 
and in turn, impact upon the environment and 
concurrently, on society. The model ofSIs adopted 
for the study is based upon the Pressure - State -
Impact - Response (PSIR) configuration (Guy 
and Kibert 1998; Crabtree and Bayfield 1998). 
These are intended to provide a plain and clear 
exposition of the environment and of natural 
and semi-natural resources and development 
trends, as well as responses that could facilitate 
sustainability. Through the PSIR model, different 
variables for measuring up to what point the 
system has been affected in its sustainability 
may be identified. These include biological 
diversity, socio-economic development, risk and 
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1. Gather the stakeho!ders who win set the Sls -
Who to include? Why? Representativeness? 
5. Think about how the Sls extend over time - futurity 
... 
ENTRY 
.... 
4. Identify and agree 
targets/reference 
conditions 
3. Identify and agree 
the main Sls 7. Making 
changes to 
the SI matrix 
in the light of 
practice 
6. Responding to 'good' and 'bad' pictures 
of sustainability - policy implications 
2. Understand the context within 
which Sls are to be developed -
key issues, components, flows 
Figure 4.5: An outline of 
Systemic Sustainability 
Analysis [SSA] (After Bell and 
Morse 2003). 
conservation, each of which are served by a set of 
indicators that would allow for the measurement 
of; (i) assets available; (ii) the intensity of resource 
use; (iii) threat and vulnerability prevalence; and, 
(iv) the level at which environmental management 
is applied, as well as its level of success. The PSIR 
model does have its problems, including the 
tendency of the 'R' categOlY to comprise more 
short-term and curative solutions (Spangenberg 
and Bonniot 1998). PSIR models also tend to 
avoid multiple-causalities and linkages between 
components as they strive for simpler and more 
linear cause-effect explanations (Gallopin 1997; 
Hardi et al. 1997). 
Through this process, itwas necessary to include 
stakeholders in the course of identification. One 
methodology that involves the participation of 
key actors in the development ofSls is based on 
Systemic Sustainability Analysis (SSA), which 
Blue Plan has tested in the Mediterranean 
in recent years. SSA is referred to as a 'Soft 
Systems' approach (Bell and Morse 1999, 
2003). The SSA process (Figure 4.5) involves 
a number of phases, which, as a first stage 
(step 1), comprises a key task that ensures 
participants are 'representative' of all major 
stakeholder groups. The phase that follows 
(steps 2 to 5) involves the comprehension of 
the key issues and the Sustainability Indicators 
that reflect these issues, and an assesment of 
how the Sls could change with time. 
Steps 6 and 7 are related to response, which 
aim to ensure that Sls achieve desired targets, 
although one needs to take into consideration 
the aspect of practical feasibility and resource 
use, since it often happens that stakeholders may 
recommend measures that challenge existing 
policies and legislation. The methods used to 
achieve each of the steps described above can be 
varied. In SSA, steps 2 to 7 employ soft systems 
tools, which in the case of the current study 
involve 'rich pictures'. It ought to be stressed, 
however, that SSA is but one participatory 
approach that has been applied to the creation of 
Sls. There are other approaches and the choice 
of method depends largely upon the style and 
preference of the process facilitator. 
A participatory methodology to the setting of 
Sls has various advantages since it provides 
a more 'democratic' justification of what is 
important in sustainability and how it could 
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be measured. In addition, a partlClpatory 
approach will no doubt provide a sense of 
variation in key actor perspective as well as 
impart knowledge and provide an exchange 
of information among stakeholders. However, 
there are a number of disadvantages associated 
with participatory methods, which include the 
time and expense involved and the fact that 
they may not necessarily be representative of 
real stakeholder desires. SIs may also be biased 
due to a lack of knowledge and the approach to 
sustainability may be fragmented due to a lack 
of understanding and awareness of previous 
work on SIs. 
For these reasons, while it is acknowledged that 
participatory approaches have an important 
role to play, there is a growing need to consider 
a combination of key actor participation with 
specialist knowledge and technical expertise. 
The question is how this can be achieved. There 
are three broad possibilities: 
• specialists scope out the system a priori (they 
take control of step 2 of the process) before 
asking key actors to fine-tune and propose 
Sustainability Indicators. Specialists 
would thus develop a SIs framework (akin 
to the PSIR model), subsequently asking 
stakeholders to work within it. 
• key actors to proceed through the loop to step 
5 and then bring in specialists to identify 
gaps and 'moderate' the participatory 
Sustainability Indicators. 
• specialists deal with every step of the 
process as stakeholders in their own right 
(Morse 2004). 
All three of these approaches have their 
strengths and constraints. Including the 
specialists throughout the entire process 
would be problematic in view of the lack of 
consultation with key actors, while asking the 
specialists to develop an initial framework 
can be criticized as limiting the range of 
discussion. On the other hand, asking them 
to come in at the end opens up the potential 
for undue influence of power (Morse 2004) . 
Hybridization of two or three of the approaches 
is also possible (Figure 4.6). 
1. Gather the stakehokters who will help identify 
the pressures and responses - Who to include? 
Why? RepresentatIVeness? 
5. ThJl'lk about how the pressures could change Into 
the future (trend) and what Impacts thiS may have 
Figure 4.6: SSA combined 
with speCialist input to derive 
indicators for protected area 
management (Morse 2005) . 
ENTRY 
Identification 
of the SItes 
using State Sls 
(expert driven) 
5 
7. Makmg 
changes to 
theSlmai:nx 
In the light 
of practice 
(expert dnven) 
R 
.... 
..... 
6. Responses requITed In order to address 
the identified pressures - Response S/s 
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In this particular case, specialist knowledge 
was used to identify indicators of ecological 
value, that is, state SIs, which have been utilized 
to distinguish areas within a landscape that 
require protection. This initial expert-driven 
approach provides the entry into the system 
(SSA), while the stakeholder or key actor aspect 
of the process takes over immediately at step 
2 through to step 6 when the main issues 
influencing the sites are identified, together with 
the pressures that occur and the impacts likely 
to arise. Moreover, during its quasi-final phase, 
this process will guide stakeholders to propose 
what particular response they feel is possible, as 
well as feasible, within the local context. During 
its final phase, i.e. step 7, the process will 
revert back to the specialists who would ensure 
implementation of proposed changes to policy 
as well as the implementation of any mitigation 
measures in order to counter the environmental 
impacts and risks identified. 
The approach taken in the current research 
is more akin to that of Figure 4.6 than of 
Figure 4.5 in the sense that the nine sites were 
identified through an 'expert' driven process, 
after which, work was undertaken in relation to 
the socio-environmental facet of the research. 
In order to derive the main issues, a number of 
discussion meetings and participatory seminars 
were held with key stakeholder groups. The first 
of a series of such consultations was held with 
a key informants group, whereby a discussion 
meeting-cum-seminar for a nmltidisciplinary 
group of specialists was organized. The main 
goal was to discuss and affirm the real issues on 
the island of Gozo as well as existing lacunae in 
landscape character assessment. 
Key informants group meeting -
Bringing key actors together is no easy task, 
as seasoned facilitators will readily attest, 
particularly since some stakeholder groups, 
such as resource users may be reluctant to 
meet around the table with environmental 
lobby groups. Convening meetings between 
environmental agency officials and other 
stakeholder groups may likewise prove 
difficult. On the other hand, a one-time 
interview in itself creates limitations on a 
survey, since such an approach is less effective 
in capturing change over time. It may explore 
attitudes among stakeholders but not meaning. 
Therefore, rather than carrying out formal 
interviews involving fixed questions, it was 
decided that casual discussions during informal 
seminars with key informants would indeed 
suit the purpose more appropriately. It was 
thus deemed important to maintain a balance 
during these discussions with key informants, 
particularly when different points of view were 
made, so that all those involved could express 
as unbiased personal views as possible. For this 
reason, any focused questions that were posed 
were open-ended, while some questions were 
preceded by a statement for which a response or 
reaction was sought. This key informants' group 
comprised a multidisciplinary team of freelance 
environmental planning consultants, mostly 
engaged in work related to environmental 
planning, management and assessment, and 
professional as well as technical personnel 
from the national planning and environment 
protection agency, mostly involved in nature 
conservation and sustainable development 
policy formulation. The primary aim of 
this key informants' group was to discuss 
environmental concerns afflicting Gozo and to 
identify the main parameters within which to 
pitch landscape conservation strategies. This 
approach was later also used with key informant 
groups in Tuscany (Italy) and Tunisia, for 
the sites at Collelungo in the Maremma and 
Berkoukech respectively, these being two other 
Mediterranean sites that were investigated as 
parallel case-studies. 
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Focus group seminars -
A week-long activity, held under the patronage of 
a United Nations agency, was held in Gozo with 
a view to discuss, identifY and highlight issues 
pertaining to the conservation of Mediterranean 
semi-natural landscapes and their sustainability. 
The latter part of this specialized meeting was 
dedicated to participatory methods, particularly 
soft systems analysis. Participants from various 
Mediterranean countries, together with Maltese 
and Gozitan counterparts, carried out cursory 
appraisals of the selected nine sites of ecological 
importance. Subsequently, the participants 
discussed key conservation issues and identified 
pressures adversely affecting the sites and their 
contextual landscapes. The participants, sub-
divided into working groups of between three 
and five persons per group, then produced 
'rich pictures' based on their observations and 
findings to describe key issues afflicting the 
sites. Rich pictures are an informal way for 
workshop participants to share their thoughts 
and express their concern~ in a manner that 
could be discussed and reviewed by colleagues. 
As a tool of communication, rich picture 
methodology brings out a wealth of information 
in terms of emotions, description and content; it 
is only after the rich picture is produced and the 
intended outcome discussed with other groups 
that major issues of importance are raised and 
"new foci for shared concern identified" (Bell 
and Morse 2003). The step that followed was 
the identification of pressures and the tasks 
required to address the issues, which the 
participants then presented in plenary. 
Subsequently, and with a view to corroborate 
initial findings, a second focus group 
seminar was held , where a group of local 
planners worked on the selected sites and 
their surroundings, again with the aim of 
identifying pressures. The group was sub-
divided into fieldwork parties in order to 
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assess each of the nine areas and identify the 
key issues and required actions. Each field 
party was briefed on the ecological resources 
and other assets prior to commencement of 
walkover assessments. Later, the planners, 
Figure 4.7: Delegates from around the 
Mediterranean together with Maltese and 
Gozitan counterparts working on their 
respective 'rich pictures' (L.F. Cassar). 
Figure 4.8: Presentation of rich pictures in 
plenary (L.F. Cassar). 
retauung the same group configuration, 
participated in a SSA and created 'rich 
pictures' to describe the environmental 
pressures they had identified for everyone of 
the sites and derived a list of environmental 
issues and mitigation measures deemed 
necessary to tackle these. 
Ranking exercise -
The final phase of the research involved the 
weighting of the pressures identified using 
the soft systems methodology. Laminated 
cards with images representing common 
pressures eXlstmg at the selected sites 
within the coastal landscapes were produced 
and, through interviews, a total of 230 
stakeholders were asked to rank the pressures 
in terms of their perceived importance on the 
island. Stakeholders were selected from the 
following groups: 
(i) Affected locals, which included fanners, 
land-owners, ramblers, locals that frequent 
the sites for their scenic value and Maltese 
occasional residents in Gozo. 
(ii) Resource users, which included bird shooters 
and trappers, hoteliers, restaurant and cafe 
owners, shop owners, quarry owners and 
others. 
(iii) Government and other official agencies, 
such as ministry personnel, local councils, 
and other authorities. 
(iv) Non-governmental organizations (NGOs), 
with a remit relating to the natural and 
cultural environment. 
(v) Scientific community, which included 
individuals with an academic interest in the 
natural history of Gozo, in its landscapes and 
landfonn and in its rural cultural heritage. 
Every effort was made to ensure that the size 
of the sample was representative in terms of 
realities in Gozo, related to group size and 
geographical extent, so as to engage the 
widest possible stakeholder coverage in the 
exercise. Essentially, interviewees ranked 
the pressures identified for the nine selected 
sites with regard to impact significance 
and magnitude. As it happened, some of 
the interviewees imparted site-specific 
information, while others had a much wider 
overview. The pressures ranked were: 
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• Grazing; 
• Hunting and trapping; 
• Landfill; 
• Pollution from agriculture; 
• Quarrying; 
• Reclamation, land abandonment and 
proliferation of alien species; 
• Urbanization; and 
• Visitor/recreational pressures. 
Ranks were from 1 (least important/significant) 
to 8 (most important/significant). The results 
were analyzed with non-parametric methods, 
in order to determine whether the differences 
between the rankings of respondents hom 
different categories, of different sex, and of 
different ages , were statistically significant. 
Interpretive stakeholder seminar -
Following statistical analysis of the ranked data 
by 230 individual stakeholders, it transpired 
that certain results were statistically significant. 
In order to ensure the correct interpretation 
of these results, a stakeholder seminar was 
organized, during which different stakeholder 
group representatives were invited to attend. 
Subsequent to a brief presentation concerning on-
going research and resulting statistics, the author 
facilitated a debate that focused on the reasons 
for the particular statistical results. Those present 
gave various reasons and revealed some interesting 
insights, confirming initial interpretations as to 
why certain stakeholder/age/gender groups ranked 
the pressures in the manner they did. 
Employing the methodology 
further afield - a case of wider 
applicability 
The methodology was further validated through 
parallel case-studies of coastal landscapes, 
employed in order to draw analogies with other 
central Mediterranean sites. Two study sites, 
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Berkoukech and Collelungo, respectively in 
Tunisia and Italy, which, like the island of Gozo, 
are also situated in the central Mediterranean, 
were selected. All three study sites rely a great 
deal on agriculture and tourism; however, 
the manner in which they are administered 
differs appreciably, with each entity having its 
own style of governance. Italy, under whose 
jurisdiction Collelungo in the Tuscan region 
falls, has long formed part of the European 
Union, while Tunisia is essentially a republic 
with a strong presidential system employing 
a distinctive mode of governance. In contrast, 
the island of Gozo falls under the jurisdiction of 
the Republic of Malta, a relatively recent entrant 
into the EU, with numerous new obligations 
where nature protection is concerned. In spite of 
this relative disparity, all three States are party 
to the Barcelona Convention and its protocols 
on environmental protection and conservation, 
which endeavours to bind nations that share a 
Mediterranean shoreline. 
Figure 4.9: Satell ite image indicating the area 
of study and parallel study sites (Satellite imagery 
courtesy of GeoEyelNASA. Copyright 2009. All rights reserved.). 
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Figure 4.10: Satellite image of the study 
site on the Maremma coast; the 'arcipe/ago 
Toscano' and Corsica are also visible 
(Google Earth) . 
The same research strategy used in Gozo was 
employed for the parallel case-studies. For 
both locations, in Tuscany and north-western 
Tunisia, a general broad-brush appraisal was 
carried out with a view to identify precisely 
which areas within these extensive coastal 
landscapes support ecologically important 
communities and assemblages. For the north-
western Tunisian coast, the area surveyed largely 
comprised the coast between Oued Zouaraa 
and Oued Bouterfess (east ofTabarka), although 
other locations along the littoral towards Cap 
Serrat were also investigated. For the Maremma, 
the coastal area, generally between Castiglione 
della Pescaia and Talamone, was focused on. 
Both regions in Tuscany and Tunisia had been 
indicated as environmentally important by local 
research and management entities. The coastal 
sites selected for more detailed study were the 
Berkoukech and Collelungo coastal dune-fields 
and associated shoreline and fluvial systems. 
The characterization and participatory approach 
used in Gozo and described above was thus also 
Figure 4.11: Satellite image of the study site at 
Berkoukech lying between the city of Tabarka 
(westward) and Oued Zouaraa (east-north-east) 
(Google Earth). 
used for these sites. As in Gozo, key informants 
identified pressures among other issues 
affecting the respective sites and, subsequently, 
stakeholders ranked these pressures according 
to their perception. 
In addition, a focus group seminar was held 
in collaboration with Tunisian specialists and 
other stakeholders at the OTED (Observatoire 
Tunisien de l'Environnement et du 
Developpement). Apart from OTED personnel, 
participants from other agencies, such as from 
the APAL (l'Agence pour le Protection et de 
la Amenagement du Littoral), the Ministry 
of Agriculture and the University of Tunis, 
also participated. The aim was to discuss the 
development of sustainability indicators for 
landscape integrity assessment in the context 
of rural and natural coastal landscapes. 
During the hands-on seminar the participant-
stakeholders identified key issues relating to the 
coastal environment, with special emphasis on 
Berkoukech, and highlighted what tasks and 
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actions are required to remedy the situation and 
mitigate existing pressures , risks and impacts. As 
is often the case with these types of participatory 
seminars, it was evident that some of the older, 
more senior members of the audience were not 
keen on group discussion. This was particularly 
so, when it became apparent that they were 
expected to assess and illustrate key issues 
pertaining to the north-west coast through soft 
systems methodology, essentially producing 
'rich pictures'. Nevertheless, a considerable 
number of those present opted to participate, the 
result of which was an interesting and productive 
session. This same process was carried out in the 
Maremma, as in the case ofGozo, also under the 
auspices of the UN, and with the collaboration 
of the authorities responsible for the Parco 
della Maremma. Unlike in Tunisia, little 
resistance was encountered to the methodology; 
nevertheless, an individual propensity to 
dominate the process to the exclusion of other 
participants was noted. These two events thus 
highlighted that although the methodology has 
much potential, skilful facilitation is critical to 
its success. 
As with Gozo, issues identified were subsequently 
illustrated on laminated cards. These were 
in turn shown to different stakeholders, 
respectively, at Berkoukech and the Maremma, 
who were asked to rank the pictures in an order 
that demonstrated which of the pressures was 
perceived to be most harmful to the environment 
and, at the other end of the scale, the least 
harmful, within given coastal landscapes. 
Since some of the pressures for the three sites 
were reasonably different, a direct comparison 
of the ranking results of the respective Gozo, 
Maremma and Berkoukech studies was not 
plausible. Notwithstanding, the study has shown 
that the methodology can be applied to other 
scenarios in the Mediterranean and, with some 
modification, even further afield. 
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Figure 4.12: SSA session in progress with key 
informants group in Tunisia (L.F. Cassar). 
Chapter 5 
Ecological Valuation 
This chapter encompasses the field application 
of the methodological framework developed 
in the study. It was evident, on the basis of 
the broad-brush survey carried out on an 
island-wide scale, that significant differences 
exist between different areas, and that some 
areas are more ecologically important, hence 
of higher conservation value, than others. In 
order to validate this assumption based on 
qualitative assessment, each of the polygons 
representing the ecology of Gozo was fed into 
a Geographic Information System (GIS) and 
evaluated. The entire suite was ranked on 
the basis of the conservation value appraisal 
criteria that were created specifically for 
this research, on the lines of the Ratcliffe 
Conservation Review Criteria of 1977 
(Ratcliffe 1977) and the IUCN Criteria of 
1986 (MacKinnon et al. 1986). 
With some of the criteria there is a greater 
spatial concentration of high values than with 
others. There appears to be some correlation 
between distinctiveness, endemism, 
r'ichness & diversity, natw'alness and 
pr'otection status, for example, which show 
a marked concentration of high values at 
three general regions on the island, notably 
the Dwejra/Qawra area on the west coast, the 
Ta' Cenc area on the south coast ancl the Tal-
Magun/Ta' Tocc area on the north-east coast. 
One of the principal reasons why these areas, 
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Figure 5.5: Protection status 
and indeed the sites within them, harbour 
such important ecological features is possibly 
due to the fact that terrain is karstic, thus with 
much exposed rock and generally shallow 
pockets of soil. The lack of an adequate soil 
cover to render cultivation feasible, coupled 
by the sites' considerable exposure to strong 
winds, has caused the farming community 
to pay little attention to these locations. Over 
the centuries, therefore, people tended to shy 
away from these areas, as a result of which the 
biotopes present continued to develop with 
relatively less disturbance than other areas 
on the island, hence the reason why richness 
& diversity and naturalness scored highly in 
these karstic areas. It should be noted that 
protection status, which also encompasses 
other sites across the island, was attained 
as a consequence of the sites' ecological 
A Landscape Approach To Conservation: 
importance per se. Further protection 
resulted from EU accession. 
The criterion raJ'ity, which indicates the 
presence of rare, scarce or endangered species 
within a given landscape or parcel of land, is 
represented within the Dwejra/Qawra area on 
the west coast, the Ta' Gene area on the south 
coast and the Tal-Magun/Ta' Toee area on the 
north-east coast, as well as in several other 
areas. In particular, rarity is evident along 
inaccessible coastal areas such as rupestral 
environments, sheer-sided valleys, sea-cliffs 
and escarpments, where the human agency 
has had limited influence over the millennia. 
There is some overlap between this criterion 
and endemism, for example, since most 
endemic species, with the possible exception 
of the more frequent Chiliadenus bocconei , 
are rare, localized or vulnerable. 
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JlTeplaceability refers to the presence of 
locally important ecological resources such as 
species, assemblages and habitat-types that may 
be ofvalue both ecologically and culturally. The 
presence of archaeophytic assemblages, such as 
those comprising the carob (Ceratonia siliqua), 
within the context of the Maltese landscape, is 
a case in point. Carobs are ubiquitous in the 
rural environment of the Maltese Islands and 
are a key feature of the landscape. Although 
carob trees are common throughout much of 
the islands where some form of shelter from 
strong winds exists, the three most common 
locations in Gozo where this tree occurs are on 
the verges of fields, at the base of escarpments 
and on valley-beds; hence, this explains the 
widespread distribution of this criterion 
within Gozitan landscapes, given the island's 
rugged topography. 
In terms of other criteria, namely connectivity, 
[ra9mentation, J'egeneration and extent, 
there is a more even distribution across the 
island. The reasons are varied and for the most 
part unrelated. In the case of connectivity, this 
largely depends on geomorphology and land-use 
relating to agriculture, since the criterion refers 
to wildlife corridors, which include: (i) dly stone 
rubble walls, a most common landscape feature 
in the Maltese Islands that manifests complex 
networks across the rural footprint; (ii) dense 
Opuntia stands, which are exceedingly common 
in Gozo and which serve much the same purpose 
as the hedgerows of northern and central 
Europe where wildlife corridors are concerned. 
Although Opuntia {tcus-indica is considered an 
alien species in ecological terms, its presence in 
terms ofbiomass, as also to provide a habitat and 
shelter to numerous species of vertebrates and 
invertebrates, is invaluable. Moreover, its fruit, 
when ripe, provides nourishment to various 
species of passerines during avian migration as 
well as to transient summer 'resident' species. 
Figure 5.8: Connectivity 
The prickly pear stands that characterize the 
Gozitan landscape, particularly on the outer 
edges of terraces where they form linear stands 
to prevent strong winds from damaging crops, 
are a landscape feature in their own right; (iii) 
carob tree-dominated assemblages, which create 
a habitat of dense thickets among boulder screes, 
escarpments and open farmland, thus serving 
as 'stepping stones' within an otherwise open 
landscape and/or between habitats; (iv) valley 
systems that link different parcels ofland; and, 
(v) derelict land, often where regeneration is 
taking place, that serves as a linkage within 
rural landscapes. The hilly topography criss-
crossed by numerous valleys and run-off 
conduits, together with extensive agricultural 
practice across the entire island, all contribute 
to the provision of linkages across and within 
rural landscapes in Gozo, hence, the even 
distribution of this criterion. 
In the case of fra9mentation, the small size of 
the island (67.1 km2) coupled by the relatively 
large local and visitor population, has 
caused the authorities to invest considerably 
in the island's infrastructure during the 
decades that followed Independence. 
Road networks and other infrastructural 
development across the island, particularly 
in coastal areas to increase accessibility to 
beaches and other recreational locations, 
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Figure 5.9: Fragmentation 
Figure 5.11: Extent 
have led to the fragmentation of entire 
landscapes in Gozo. The urban footprint, 
especially post-Independence expansIOn 
that led to the phenomenon of ridgeline and 
ribbon development, has also contributed 
significantly towards fragmentation of rural 
fringes. In particular, ridgeline development 
has led to the fragmentation of the scarpline 
and despoilment of entire escarpments, a 
geomorphological asset so typical of Gozitan 
landscapes that provides a sense of undulating 
visual continuity which characterizes the 
island's morphology. Ribbon development 
(urbanization that snakes its way out of 
urban fringes across rural areas, linking 
hamlets to towns and villages, subsequently 
resulting in urban massing), on the other 
hand, has in an number of instances led to 
the fragmentation of rural landscapes as 
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Figure 5.10: Regeneration 
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Figure 5.12: Displacement 
new dwellings, pseudo-farmhouses with 
swimming pools and other such buildings 
are constructed along secondary roads that 
link villages. The widening and asphalting 
of country paths and dirt-tracks for better 
accessibility of the fanning community 
also contributes towards the fragmentation 
of rural landscapes as well as being part 
of the cause of increased road-kill in the 
absence of invertebrate and small vertebrate 
underpasses in rural zones. Agricultural 
practice, both in terms oflivestock farms and 
newly reclaimed open-field cultivation, has 
also contributed vastly towards landscape 
fragmentation. Predictably, in order to 
support the on-going construction activity, 
the establishment of open-pit quarries and 
open-air storage for quarried materials, 
batching and asphalt plants within rural 
zones have also left their mark. In addition, 
large concentrations of bird-trapping sites, 
often in ecologically sensitive areas, have also 
led to the fragmentation of the landscape. 
The criterion regeneration refers to two 
related scenarios: (i) where a given terrain or 
habitat shows signs of unaided regeneration, 
either through secondary succession or 
through the diffusion of elements from 
communities in adjacent areas; and, (ii) when 
a degraded biotope has the potential, in 
edaphic, phytosociological and spatial terms, 
for ecological restoration and management. 
The GIS layer for this criterion shows a 
fairly widespread spatial extent, which is 
due to the prevalent trend in agricultural 
land abandonment, as more people 
show preference for employment in the 
tertiary sector, as a result of which natural 
regeneration slowly sets in. Another reason 
is due to the availability of a fair number 
of degraded biotopes throughout the island 
that have the potential of being sensitively 
restored. Essentially, this refers to use and 
management of a species or groups of species 
planted in their ecological context rather than 
simply utilizing indigenous species planted 
in habitats in which they do not belong or 
naturally occur. 
The precise meaning of the extent criterion 
is relative, since the land area of the entire 
island is already quite small in relation to, for 
example, protected areas overseas. However, 
this criterion, in the context of Gozo, refers to 
relatively largish parcels of land sufficiently 
big to support viable ecological communities. 
In this context, it may also include adjacent 
agricultural areas or outlying semi-natural 
areas that are however linked by adequate 
wildlife corridors. The spatially widespread 
nature of this criterion in Gozo is largely 
due to the fact that agriculture, the biggest 
land-user in Gozo, surrounds most existing 
biotopes, thus serving as a buffer zone for 
ecologically important sites. 
The criterion displacement indicates a 
considerable presence of invasive species, 
often the result of intensive biotope or 
habitat disturbance, as genera list species 
and, subsequently, steppic early-pioneer 
stages of a secondary succession exploit 
transient gaps in habitat-space. Although 
this phenomenon is fairly widely distributed 
across the entire island, there appear to be 
significant concentrations on the northern 
segment of Gozo (between Qala Point in 
the east and Hekka Point on the northwest 
coast) where the landscape is characterized 
by hilly terrain, karstic plateaux and related 
escarpments. The reason for this substantial 
presence of invasive species may be associated 
with agricultural land abandonment due to 
the difficulty in cultivating farmland within 
these topographic ally rugged landscapes, as 
a consequence of which, the terrain, which 
would have been initially disturbed by farmers, 
would subsequently provide favourable habitat 
for the establishment of floral opportunists 
such as alien and ruderal species. 
The GIS layer for this criterion appears to 
show that habitat loss is not significant in 
Gozo. However, it ought to be kept in mind 
that this criterion portrays a snapshot of the 
situation at the time of research, as otherwise, 
one would have been compelled to consider 
all agricultural land that once supported 
natural biotopes. Thus, wherever there was 
clear evidence of severe degradation and 
habitat loss due to human agency, such as 
(i) insensitive urban expansion and ancillary 
development, (ii) illicit dumpingofinertwaste, 
farmyard slurry and concrete sluicing on 
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semi-natural or natural areas, (iii) quarrying, 
(iv) inappropriate afforestation, (v) damming 
of valley systems and watercourses, and (vi) 
large-scale reclamation for cultivation, the 
polygon in question would have scored, in this 
case, a '-1'. The impacts that were registered 
included all of the above but were mostly 
related to quarrying activity and associated 
spill-over, bird-trapping sites, reclamation of 
land for agriculture, insensitive construction 
and farm-related activity. Although it does not 
seem to occupy a significant spatial extent, 
it is nonetheless widespread, and, given that 
more habitat loss is expected to occur in the 
future, there is a good chance that this will 
influence the distribution of other criteria 
such as naturalness , extent, connectivity and 
possibly others. 
The sum results of the thirteen criteria 
described above were used to create an 
assessment of ecological value across the 
entire island, representing sum ecological 
quality, with values ranging from -3 (lowest 
ecological value) to +9 (highest ecological 
value). Fronl. the resultant overlays, it is 
evident that a number of coastal sites exhibit 
high ecological value. 
Analysis of ecological value of 
different biotopes 
The data on ecological value were analyzed 
with respect to ecological assemblages, in 
order to determine what conclusions could 
be drawn about the ecological value of 
different assemblages . Differences between 
the ecological value of different ecological 
assemblages were tested for significance 
using non-parametric statistical tests. The 
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Figure 5.14: Map representing summation of ecological value criteria. 
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Kruskal-Wallis H test was used to investigate 
whether all biotopes are identical with respect 
to ecological value, and whether differences 
noted could thus be attributed to chance. 
Given that the Kruskal-Wallis test is based 
on the assumption that there are five or more 
subjects in each sampling population (in this 
case, ecological assemblage), the sand dune 
and wetland biotopes were excluded from 
the analysis, as the results for each of these 
biotopes were based on a smaller number 
of polygons than five. Computations for the 
other sixteen biotope types resulted in an 
H-value of 291 .29 (following adjustments 
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for ties), which is considerably larger than 
the critical value of H (25) at a 0 .05 level of 
significance. The null hypothesis , i.e. that 
there are no significant differences between 
biotopes, is therefore rejected. z-scores for 
each biotope were also computed, indicating 
the level of variation of the mean rank for 
each biotope from the mean rank overall. 
Figure 5.15 shows the mean and median 
scores for all assemblages, including the two 
biotopes omitted from the statistical analysis. 
It should be noted that although the results 
for these two biotopes were based on too few 
polygons for these to be tested for statistical 
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Figure 5.15: Graph showing mean and median ecological value scores for d ifferent biotopes, 
together with z-score derived from the Kruskal-Wallis test. The z-score indicates the level of 
variance of the mean rank for a particular biotope from the mean rank overall. 
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significance, the limited extent of these 
assemblages is in itself a very relevant factor 
in the overall discussion of ecological value. 
Results not tested statistically should, however, 
be interpreted with a note of caution. 
Different biotopes were also analyzed for 
differences with respect to the individual 
conservation value appraisal criteria. A Chi-
square test was used to test for correlations 
between biotope type and frequency of positive/ 
negative scores for each conservation value 
appraisal criterion. Due to the assumptions 
involved in the Chi-square test, the results are 
only valid if no computed expected frequencies 
are less than 1 and if not more than 20% 
of the computed expected frequencies are 
less than 5. In order for this condition to be 
I Criterion Chi-square statistic r 
Rarity 212.86 
Endemism 211.618 
Irreplaceability 173.454 
Distinctiveness 182.803 
Extent 43.274 
Naturalness 166.401 
Regeneration 85.453 
Richness & diversity 228.002 
Connectivity 83.757 
Protection status 86.926 
Habitat loss 193.15 
Displacement 150.841 
Fragmentation 112.682 
--
fulfilled, assemblages with results based on 
twenty or less polygons (N<20) were excluded 
from the analysis. These were: sand dune, 
wetland, coastal community, rubble wall and 
low vertical face assemblage and freshwater 
pool. Nevertheless, the Chi-square analysis for 
richness & diversity and habitat loss was based 
on over 20% expected counts ofless than 5 and 
results for these two criteria should therefore be 
interpreted with extreme caution. According to 
the Chi-square analysis, the null hypothesis, 
i.e. that there are no significant correlations 
between the two sets of variables, should be 
rejected in all cases, as the relationship between 
biotope type and positive/negative scores for the 
individual conservation value appraisal criteria 
was significant at a significance level of less 
than 0.005%. 
Significance level . % cells with I 
expected count <5 
0.000 0 
0.000 15.4 
0.000 0 
0.000 15.4 
0.000 11.5 
0.000 11.5 
0.000 3.8 
0.000 23.1 
0.000 3.8 
0.000 15.4 
0.000 26.9 
0.000 0 
0.000 0 
Table 5.1: Results of Chi-square tests for acceptance/rejection of null hypothesis stating that there 
is no relationship between the value for individual conservation value appraisal criteria and different 
biotopes. As the results show, this hypothesis is rejected in all cases. However, results for the richness 
& diversity and habitat loss criteria need to be interpreted with caution given that the percentage cells 
with expected count of less than 5 exceeded 20% in these two cases. 
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Based on the indication of significance obtained 
through the Chi-square test, the observed 
frequencies for different assemblages were 
then converted to percentages and compared. 
Reg·eneration and connectivity obtained high 
positive scores across most biotopes, a result 
which is of particular interest with respect to 
the potential for implementing a programme 
of ecological restoration and linkages at a 
landscape scale. The high scores obtained for 
frag·mentation across most biotopes (indicating 
high levels of this phenomenon) indeed would 
suggest that such a conservation strategy 
based on concrete proposals and policies 
may be an urgent requirement. Another clear 
indication is the ecological importance of those 
biotopes of very limited spatial extent, namely 
sand dunes and wetlands. These obtained 
higher than average positive scores for several 
criteria including rarity, irreplaceability and 
naturalness. Protection of these biotopes is 
clearly crucial and although such protection 
0-10% 
11 -20% 
21 -30% 
31-40% 
41-50% 
51 -60% 
61 -70% 
71 -80% 
81 - 90% 
91 - 100% 
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51 -60% 
61 - 70% 
71 -80% 
81 -90% 
91 - 100% 
Table 5.2: Mean percentage (±1) score for the th irteen conservation value appraisal criteria 
per biotope. Higher percentages (i.e. darker colours) indicate a higher proportion of polygons 
with in the respective biotope with a ±1 value. In the case of the positive criteria (blue), a high 
percentage indicates a high positive ecological value, whereas in the case of the negative 
criteria (red), a high percentage indicates a high concentration of these negative factors which 
lower the sum ecological value. 
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is afforded on paper, as evidenced by the high 
positive scores for protection status, it is equally 
important that this is accompanied by relevant 
and adequate surveillance and monitoring, 
which appears not to be the case at present 
(Conrad 2004; Conrad 2008). On the same 
note, it is of interest, and of some concern, that 
(i) aerohalinel 'rdum' assemblages, (ii) garriguel 
phrygana, and (iii) coastal communities, 
obtained higher than average scores for 
all positive criteria except for protection 
status, where the score was lower than the 
mean. Invariably these biotope types support 
assemblages that are of ecological importance 
and that require appropriate protection. It is 
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also of interest to note that rubble wall & low 
vertical face assemblages obtained higher than 
average positive scores for rarity and endemism 
(primarily as a result of the presence of 
significant populations of Darniella melitensis) 
despite their location in a largely anthropogenic 
matrix. This result bodes well for the possibility 
of implementing conservation strategies within 
cultural landscapes. On the issue of wooded 
areas, the result for ecological value was 
somewhat low, with scores below average with 
regard to several criteria, and a particularly low 
z-score (deviation from the overall mean) in the 
Kruskal-Wallis analysis. This is not surprising 
in view of the fact that wooded areas on Gozo 
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Figure 5.16: Graph showing mean and median ecological value scores for different landscape units, 
together with z-score derived from the Kruskal-Wallis test. The z-score indicates the level of variance 
of the mean rank for a particular landscape unit from the mean rank overall. 
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I Criterion Chi-square statistic Significance level % cells with I 
expected count <5 
Rarity 87.384 0.000 o I 
Endemism 92.549 0.000 16.7 1 
Irreplaceability 88.817 0.000 0 
Distinctiveness 49.299 0.000 16.7 
Extent 20.809 0.000 16.7 
Naturalness 73.367 0.000 16.7 
Regeneration 38.112 0.000 5.6 1 
Richness & diversity 70.232 0.000 16.7 
Connectivity 50.777 0.000 16.7 
Protection status 31.064 0.000 16.7 
Habitat loss 13.557 0.000 16.7 
Displacement 23.315 0.000 5.6 
Fragmentation 54.511 0.000 0 
- -- -
Table 5.3: Results of Chi-square tests for acceptance/rejection of null hypothesis stating that there 
is no relationship between the value for individual conservation value appraisal criteria and different 
landscape units. As the results show, this hypothesis is rejected in all cases. 
are by and large artificial, made up of a limited 
number of species (mostly monocultures), and 
hence do not support a natural understorey 
community, which results in a lack of diversity. 
Un surprisingly, disturbed ground also 
registered low ecological value scores, and 
appears to be particularly affected by habitat 
loss and displacement. 
Analysis of Ecological Value 
by Landscape Unit 
The data on ecological value were further 
analyzed with respect to landscape units, in 
order to determine what conclusions could be 
drawn about the ecological value of different 
landscape units. The Kruskal-Wallis H test 
was once again used to investigate whether 
all landscape units were identical with 
respect to ecological value. Given the above-
mentioned assumption of the Kruskal-Wallis 
test that there are five or more subjects in 
each sampling population (in this case, 
landscape unit), four landscape units were 
excluded from the analysis, specifically (i) 
solution subsidence structure, (ii) dunes, (iii) 
marshland, and (iv) stack formations & islets. 
The H-value derived from computations of 
results for the other thirteen assemblages 
was 125.69 (following adjustments for ties) . 
This value is larger than the critical value of 
H (26.3) at a 0 .05 level of significance and 
the null hypothesis, i.e. that there are no 
significant differences between landscape 
units, is therefore rejected. As above, 
landscape units excluded from the statistical 
analysis due to their limited extent were 
included in other analyses, as their limited 
extent was deemed to be a very relevant factor. 
It is however acknowledged that conclusions 
regarding these assemblages should be 
interpreted with caution. 
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As with the analysis of ecological assemblages 
above, Chi-square tests were carried out to 
examine the relationship between individual 
conservation value appraisal criteria and 
different landscape units . Specifically, the 
tests were intended to prove/disprove the 
null hypothesis that there is no correlation 
between landscape unit and frequency of 
positive/negative scores for a conservation 
value appraisal criterion. As in the case of the 
biotope analysis above, a number oflandscape 
units were omitted from the analysis in order 
to ensure the validity of results obtained. 
Eight landscape units with relatively low 
extent (less than 15 polygons) were omitted, 
namely (i) remnant of hillock/plateau, (ii) 
solution subsidence structure, (iii) dunes, 
(iv) depositional beach, (v) marshland, (vi) 
boulder scree, (vii) freshwater body, and (viii) 
stack formation and islets. The Chi-square 
analysis is therefore considered to be rather 
limited; however, the analysis was conducted 
with a view to validating data obtained for 
landscape units with more widespread spatial 
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41-50% 
51 -60% 
61-70% 
71-80% 
81 -90% 
91 - 100% 
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Table 5.4: Mean percentage score (± 1) for the thirteen conservation value appraisal criteria per 
landscape unit. Higher percentages (i .e. darker colours) indicate a higher proportion of polygons 
within the respective landscape unit with a ± 1 value. In the case of the positive criteria (blue), a high 
percentage indicates a high positive ecological value, whereas in the case of the negative criteria 
(red), a high percentage indicates a high concentration of these negative factors which lower the sum 
ecological value. 
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coverage. It is unfortunate that the data for 
landscape units which are less widespread is 
not as easily amenable to statistical analysis; 
however, as stated with regard to analysis of 
ecological assemblages, limited extent is in 
itself an important factor when considering 
ecological value and conservation, and the 
results for these other assemblages were 
therefore analyzed through other means, 
albeit bearing in mind that conclusions had 
not been validated statistically. According to 
the Chi-square analysis, the null hypothesis 
should be rejected in all cases analyzed. 
The observed frequencies for the different 
criteria were converted to percentages. As 
indicated, regeneration and connectivity once 
again score highly across most landscape units, 
as does fragmentation. Landscape units which 
appear to stand out in terms of high scores for 
different positive criteria include three of those 
of limited extent, namely solution subsidence 
structure, dunes and stack formations & islets. 
The same provisions discussed above with 
regard to protection of such sites also apply to 
these landscape units. Dunes, in particular, 
registered a strong negative score for habitat 
loss as a result of the constant competition 
for land from agriculture which lies adjacent 
to this landscape unit. Effective protection 
is therefore particularly imperative in this 
regard since dunal biotopes are exceedingly 
restricted throughout the Maltese Islands. 
Other landscape units which registered higher 
than average positive scores for various criteria 
include sheer sea-cliff, low-lying coast and 
boulder scree. With the exception of the latter 
landscape unit (boulder scree), these rank 
relatively well in terms of protection. Landscape 
units with low ecological value scores include 
freshwater bodies, marshland and flat gently 
sloping terrain. Freshwater bodies are mostly 
artificial water holes and therefore do not 
support stable commullltles with a suite of 
indigenous species that, for example, a wetland 
would support. A case in point is provided 
by the Gtladira ta' Sarraflu water hole on 
the southwest coast of Gozo, where a host of 
alien (introduced) faunal species thrive. The 
issue with marshlands relates primarily to 
their location at the mouth of valleys, which 
over the last decades have largely been taken 
over for different anthropogenic land uses, 
notably infrastructural development near the 
coast. For this reason, marshlands have been 
increasingly pocketed within a matrix that 
exerts considerable and extensive pressures on 
ecological resources within this landscape unit. 
Flat gently sloping terrain, on the other hand, is 
ideal for anthropic activity such as development 
purposes including urbanization, agriculture 
and infrastructure. Such development has 
tended to come at an ecological cost, hence 
the lower ecological value of this landscape 
unit. Another interesting result relates to the 
relatively high scores registered by different 
landscape units for the rarity criterion. This 
could be interpreted in two ways. On the one 
hand, these high scores could be seen as a 
positive attribute to conservation in respect 
to the presence of species of higher ecological 
worth; on the other hand, the high presence 
of rare species could be taken as an indicator 
of high vulnerability, considerable anthropic 
pressures and a situation where increasingly 
more species are threatened and rendered rare. 
Relationship between 
landscape units, biotopes 
and development zones 
In order to supplement the analysis of 
ecological value of biotopes at landscape 
unit scale, an examination of the extent of 
different biotopes within different landscape 
units was carried out. 
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As can be seen, three landscape units of limited 
spatial extent (namely dunes, fi.·eshwater body, 
stack formation and islets) are each made up 
almost exclusively of one biotope. In other 
landscape units, there is a mix of biotopes, 
although in some cases, particular assemblages 
take up a greater percentage area. It is of note 
that certain assemblages, particularly those of 
disUtrbed gTOund and abandoned agricultural 
land, are found in several landscape units. 
This again provides an interesting result when 
considering the potential for implementing an 
ecological restoration and conselvation strategy. 
Abandoned agricultural land was particularly 
common within the Blue Clay talus formation and 
flat gently sloping terrain. These two formations 
were cultivated for agriculture because they 
offer spatially extensive areas; however, with tlle 
general decline of agriculture in Gozo, more and 
more agricultural areas within these landscape 
units are being abandoned. In tlle case of the 
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• Wooded areas 
o Flat/gently sloping tarrall1 
: : : Devclopmentz:onc 
(43) 
P) 
(46) 
(27) 
(82) 
(565) 
I 
Blue Clay talus formation, agricultural cultivation 
presents particularly severe constraints due to the 
exposed nature of such landscape unit and tlle 
dynamic nature of the clay talus, which makes tlle 
maintenance of retaining rubble walls (to contain 
agricultural terraces) extremely difficult in the 
long term. 
This analysis also took into consideration 
development zone areas, tllat is, areas within 
each landscape unit which were, at the time of 
survey, developed or earmarked through policy 
for fuUtre development. Such considerations are 
of direct relevance in two ways. On tlle one hand, 
land take for development directly results in 
habitat loss and a reduction in the area available 
for natural or semi-naUtral biotopes. On the other 
hand, even where areas remain undeveloped, 
spillover encroachment of developed areas can 
exert considerable adverse pressures which may 
result in a decline of ecological value. 
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0-10% 
11-20% 
21 -30% 
31 -40% 
41 -50% 
51 -60% 
61 -70% 
71 -80% 
81 - 90% 
91 -100% 
Table 5.5: Matrix showing percentage proportion of different assemblages within different landscape 
units. Darker colours indicate a higher proportion of an assemblage within a landscape unit than 
lighter colours. 
Natural topographic constraints present 
obvious limitations to development within 
certain landscape units . These include 
sheer sea-cliffs, boulder screes and stack 
formationlislets. Legal protection of other 
landscape units, such as dunes and solution 
subsidence structures, and, to a lesser 
extent, valley systems, has also safeguarded 
remaining examples of these landscape 
units from development . With regard to 
dunes , other examples of this biotope had, 
unfortunately, already fallen VIctIm to 
development pressures prior to initiatives to 
afford them protection. Similarly, some parts 
of valley systems have already been degraded 
beyond repair as a consequence to illegal 
fly-tipping and screeding (hard surfacing 
of valley beds). It is of interest that some of 
those landscape units with high percentages 
within the development zone did not, in 
general , register amongst the higher scores 
for the conservation value apprai sal criteria. 
This applies particularly to marshland and 
depositional beach, suggesting at least some 
level of correlation between development 
pressures and ecological value. Quantification 
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Figure 5.34: Bar chart showing the percentage of each landscape unit (a) with biotope cover and 
(b) within the development zone. 
of this correlation, however, goes beyond the 
scope of this study. Nevertheless, the research 
sought to identify and rank different anthropic 
pressures which may adversely affect 
ecological value, With regard to plateaux/ 
mesas/ buttes and karstic pavements, it is of 
interest that notwithstanding quite extensive 
development pressures, some of the most 
ecologically important sites identified in fact 
occur within such landscape units, Cases 
in point include the large Ta' Gene and Tal-
Magun sites. As reflected in the development 
zone statistic for these landscape units, 
extensive plateau and karstic pavement areas 
have a long history of development, as in, for 
example, Xagtua, Nadur and Zebbug. 
The relationship between ecological value 
and biotopes within landscape units was 
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also assessed using a module in ArcView GIS 
(patch analyst), whereby the ecological score 
derived for each assemblage was assigned to 
each patch of that assemblage across Gozo. 
The sum of ecological value scores for all 
habitat patches within a landscape unit was 
then calculated. The final score was then 
normalized to account for differences in the 
area of the landscape units by expressing the 
mean for all habitats as a percent of the area 
of the landscape unit. The final result utilizes 
a la-point scale, ranging from low (1) to very 
high (10). A key constraint should be noted, 
namely that only large patches were treated, 
since the inclusion of very small patches would 
have made minimal difference to the overall 
results. A number of key results are evident, 
The highest areas of ecological value appear 
to be the sheer sea-cliffs along the southern 
ECOLVALUE 
5 0 5 Ki lometers 
Figure 5.35: Map showing ecological value at the landscape scale, as derived from patch analyst in G18. 
and north-western coast, a conclusion also 
supported by the statistical analysis. Hillsides 
also scored relatively high for ecological value; 
conversely, however, this conclusion did not 
emerge from the statistical analysis discussed 
above. A number of plateaux and hillocks also 
registered high scores for ecological value; 
it should be noted, however, that the largest 
of these has been developed into the village 
of Zebbug, on the north-west segment of the 
island. Valley systems also had relatively high 
scores for ecological value. The methodology 
invloving patch analyst, however, represents 
a generalization from the biotope level to the 
landscape level, and did not take into account 
urban development. This aspect is a key 
constraint and could possibly be addressed 
in future work involving fine-tuning of 
the methodology. Relatively low scores for 
ecological value were registered for most of 
the flat and gently-sloping terrain across the 
island, which is most suitable for urban and 
agricultural development. Two landscape 
units which registered high overall scores in 
the statistical analysis above, namely sand 
dunes and stack formations & islets, also 
registered high scores in the GIS exercise. 
Rdum Il-Kbir/Rdum San Filep, on the north-
eastern coast, also registered a relatively high 
score (of 7), as shown in the map above. 
Conversely, solution subsidence structures 
produced a low ecological value score, despite 
the high ecological value result emerging from 
the statistical analysis. This may be explained 
with reference to the key constraint of this GIS 
approach used, namely that ecological value 
was generalized from the results of individual 
elements. Given that the solution subsidence 
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structure is sparsely vegetated, in this approach 
this translated into a low overall ecological 
value score. However, the sparse assemblages 
within the acutely sloping cliff faces of this 
landscape unit are of great importance and 
significance, and this is reflected in the scores 
derived from the statistical analysis above. 
It is assumed that differences between the 
results obtained in the statistical analysis and 
those obtained through patch analyst are due 
to differences in the assumptions and details 
of the methodologies, and this in itself could 
present several opportunities for future work. 
This exercise using patch analyst, was intended 
as preliminary exploratory work, which shows 
the potential of the method. There is much 
potential for the further development of 
these techniques to consider numerous other 
aspects, not only urban development, but also 
assessments of fragmentation, connectivity and 
potential guidance for restoration strategies. The 
key advantage of this approach is that it allows 
the spatial aspect of ecological value of different 
landscape units to be presented visually; 
however, this exercise was intended primarily 
for purposes of methodology, and results should 
thus be interpreted with care. It should be noted, 
in fact, that some of the hotspots which emerge 
from the earlier analysis of ecological value, are 
not as evident here, largely due to the fact that 
this map represents a generalization from the 
ecological data of individual patches, which 
does not necessarily highlight the occurrence of 
important biotopes, but merely the presence of 
smaller ecological units. 
• Hab itat patches 
ECOL VALUE 
1 
Figure 5.36: Map showing ecological value at the landscape scale, as derived from patch analyst in G18, 
with habitat patches superimposed on results. 
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The constraint discussed above, namely that 
as presently developed, this approach using 
patch analyst merely indicates the presence 
of ecological patches within landscape units 
rather than the occurrence of important 
biotopes (formed by numerous ecological 
assemblages) is in fact evident in Figure 5.36. 
As shown, the concentration of habitat patches 
occurs even in several areas which show a 
lower ecological value in Figure 5.35. This is 
particularly evident on the scree region around 
the plateau town ofZebbug, in Lunzjata valley, 
on and around some of the hills and plateaux, 
and most notably in coastal areas, including 
the hotspot sites identified earlier in this study. 
This suggests that the analysis should be 
broken down further into analysis of individual 
polygons within each landscape unit, rather 
than a generalization from individual 
ecological results, as was done at present. This 
is, in fact, one of the recommendations for 
future work to emerge from the study. There 
is much scope for increasing the complexity 
of the analysis to account for numerous other 
factors, which would undoubtedly give results 
of greater accuracy. 
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Nine selected sites: an appraisal 
The assessment of ecological value described 
highlighted the fact that certain sites 
were evidently of much greater ecological 
importance than others. Nine such sites were 
identified and these were then employed for 
more detailed analysis. The selected sites 
covered a range of biotopes of both local 
and regional importance, which include 
assemblages that largely comprise stages of the 
sclerophyll succession and anthropogenic ally-
influenced habitats or assemblages. Patterns 
of distribution of the various assemblages 
also depend on the level of modification of 
the landscape over time. The local maquis is 
characterized by large shrubs and small trees , 
mostly growing in sheltered locations such as 
rocky escarpments and the lee side of hills and 
valley embankments, a terrain typical of the 
Gozitan landform. Much of the local maquis 
is of secondary origin however, as a result 
of a considerable alteration of the terrain in 
Gozo, mostly for agricultural purposes, and 
includes species of economic value introduced 
in antiquity, such as the carob and the olive, 
referred to as archaeophytes. The garrigue 
is characterized by low shrubs accompanied 
by a large variety of herbaceous species that 
are especially evident during the wet season. 
Locally, garrigue typically occurs on karstland, 
mainly characterized by coralline limestone, 
although it is not exclusive to this rock-type. In 
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fact, it colonizes extensive tracts of land where 
Globigerina Limestone outcrops. Steppes 
differ from garrigues in that they lack woody 
species. Steppic species are largely ubiquitous 
within most natural and semi-natural areas. 
Anthropogenically influenced habitats and 
assemblages are systems under direct and 
persistent human influence and include 
agricultural land, field verges, roadsides and 
their immediate vicinity, quarry precincts, 
plantations, gardens and similar habitats . 
The nine hotspot sites that were selected for 
more intensive investigation are listed below, 
the descriptions of which are presented in this 
chapter in summary form. The descriptions 
for some of the sites are grouped, clue to their 
proximity to one another. 
Site: Ghajn Damma I Landscape-type: 
Biotopes/assemblages: 
Coastal clay slopes 
and receding sea-
cliffs 
Mediterranean halo-nitrophilous scrub and 
Chaste-tree thicket biotopes with elements of 
Maltese rdum communities (characterized by a 
strong presence of Darniella melitensis and to a 
lesser extent Limonium melitensis and Matthiola 
incana ssp. melitensis), Tree-spurge formation 
and Mediterranean tall rush saltmarshes 
(characterized respectively by Euphorbia 
dendroides and Juncus acutus). 
Site: Gl'Iajn Barrani 
Biotopes/assemblages: 
Landscape-type: Clay 
talus with boulder 
scree (block scree) 
formation 
Southern riparian galleries and 
thickets, West Mediterranean tamarisk 
thickets and Tree-spurge formation 
biotopes with elements of Hybleo-Maltese 
sea-cliff communities. 
Site: Ir-Ramla I Landscape-type: 
Coastal sand dunes 
Biotopes/assemblages: 
Western Tethyan embryonic dune, 
Mediterranean Cyperus capitatus dune, 
Sand beach driftline communities, Ononis 
assemblage and remnants of Western 
Tethyan white dune assemblages. 
Site: II-Qortin Tal- Landscape-type: 
Magun Plateau formation 
(karstic) 
Biotopes/assemblages: 
Thermo-Mediterranean and pre-desert 
scrub, West Mediterranean cliff-top 
phrygana and garrigue biotopes, including 
Cistus garrigue, Sicilian Channel Periploca 
scrub, Mediterranean Heath and Hybleo-
Maltese sea-cliff community. 
Site: Irdum San Filep Landscape-type: 
Boulder scree (block 
scree) 
Biotopes/assemblages: 
Sicilian Channel Periploca scrub 
(Periploco-Euphorbietum dendroidis), 
Spiny spurge garrigue (Euphorbia 
melitensis cushion garrigue), Thermo-
Mediterranean formation dominated 
by Buckthorn-asparagus brush, 
Mediterranean heath and Ermes biotope 
mosaic with West Mediterranean tamarisk 
thickets and aerohaline assemblages 
nearer the foreshore. 
Table 6.1: Selected nine sites with landscape 
description and biotopes therein. 
I 
I 
Site: It-Taksis/Ta' I Landscape-type: 
Toee Plateau formation 
with inland (karstic) 
escarpment 
Biotopes/assemblages: 
West-Mediterranean Anthyllis phrygana, 
labiate garrigue, Mediterranean heath 
garrigue and Italo-Sicilian sub-Mediterranean 
deciduous thicket biotopes with large 
Acanthus mol/is assemblage (? remnant 
of Acantho mollis-Ulmetum minoris) and 
significant presence of Lonicera implexa. 
Site: Ta' Cene I Landscape-type: 
Biotopes/assemblages: 
Sheer sea-cliffs 
and karstic cliff-top 
forming extensive 
pavement 
Maltese rdum communities with numerous 
endemic forms, labiate garrigue, Thermo-
Mediterranean Coronilla garrigue, Oleo-
lentisc brush, Ermes and Andropogonid 
grass steppe biotopes. 
Site: Wied Sabbar I Landscape-type: 
Biotopes/assemblages: 
Valley system (steep-
sided gorge) 
Italo-Sicilian sub-Mediterranean deciduous 
thickets, Hypericum phrygana, labiate and 
Phagnalon garrigues, Tree-spurge formation, 
Thermo-Mediterranean formation dominated 
by Buckthorn-asparagus brush, Andropogonid 
grass steppe and Ermes biotopes with 
distinctive Aloe vera assemblage. 
Site: Dwejra/Qawra I Landscape-type: 
Biotopes/assemblages: 
Large-scale solution 
hollows, sea-cliff and 
escarpment complex 
Maltese rdum communities, Hybleo-
Maltese sea-cliff communities, Tree-spurge 
formation, Aerohaline assemblage, mosaics 
comprising Mediterranean heath, Anthyllis 
phrygana, composite and labiate garrigues, 
Mediterranean subnitrophilous grasses and 
Ermes biotopes and assemblages. 
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Gflajn Damma slopes 
and Gflajn Barrani 
The two sites comprise the following landscape 
units: (i) Blue Claytalus, (ii) Inland escarpment, 
(iii) Boulder scree (block scree), (iv) Low lying 
coast, (v) Hillside, (vi) Valley system, and (vii) 
Sheer seacliff, with a predominance of blue 
clay talus formation, largely bounded by inland 
escarpments on the upper reaches and boulder 
screes mainly on the lower sea-bound region 
of the area. This region represents a northern 
stretch of coastline between the villages of 
Xagbra and Marsalforn. 
Figure 6.1: Aerial photograph of adjoining 
sites, Gflajn Damma on the left and Gflajn 
Barrani on the right (ICoO). 
The land-cover is characterized by clay-
dominated coastal slopes, which descend 
from the northern Xagtua escarpment, at the 
headlands ofGtujn Damma and Gbajn Ban'ani, 
to the sea. Wied il-Pergla is an important 
watercourse, both in terms of its ecology and 
as a fluvial source that potentially nourishes 
offshore sediment banks within the region, 
thus forming an integral part of the complex 
sediment dynamics at Ir-Ramla. Numerous 
small springs, some permanent, are present 
within the escarpments and screes, producing 
shallow watercourses gullied into the clay 
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slopes. Although mllch of the hinterland is 
under active cultivation, numerous screes 
and escarpments occur throughout the upper 
reaches of the terrain, generally colonized by a 
variety of floral assemblages that occasionally 
form dense thickets of both indigenous and 
archaeophytic scrub. Other elements of the 
land-cover consist of urban units that form 
the periphery of the village of Xagtu'a together 
with rural farm buildings scattered throughout 
much of the landscape and, a substantial 
portion of the Xagtu-a landfill at II-Qortin ta' 
Gtlajn Dalllma. In recent years, a decision was 
taken to close the landfill down. 
The landscape comprises an extensive Upper 
Coralline Limestone plateau that constitutes 11-
Figure 6.2: View of biotopes at Gflajn Damma on 
clay tal us overlying Globigerina Limestone cliffs 
(L.F. Cassar) . 
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Qortin ta' Gbajn Danuna and a scarpline with 
accompanying boulder scree and underlying 
Blue Clay slopes, known as Irdum tas-Surgu. 
The coastal slopes extend further west beyond 
the scree areas where a clay-like Globigerina 
Limestone characterizes the stratigraphy at 
Irdum ta' Kililu, which is colonized, in places, 
by bands of vegetation. 
Ecological communities -
The Xagtlra scree, which includes the Gtlajn 
Barrani and Gtlajn Damma slopes, is fairly 
vegetated with a variety of assemblages, together 
with areas that are still under active cultivation. 
The rdum face and the base of the escarpment 
are colonized by elements of the Maltese 
rdum communities, primarily Maltese Salt-
tree (Darniella melitensis), Caper Bushes 
(Capparis orientalis) and Golden Samphire 
(Inula crithmoides) on the rock-face; a dense 
archaeophytic assemblage, together with a suite 
of alien species, occurs at the base of the scree, 
consisting of Carob trees (Ceratonia siliqua), 
Almond trees (Prunus dulcis), Fig trees (FinIs 
carica), Pomegranate trees (Punica granatum), 
Olive trees (Olea europaea), Eucalyptus trees 
(Eucalyptus sp.) and stands of Prickly Pear 
(Opuntia ficus -indica) and Great Reed (Arundo 
donax), together with Ermes, Spiny spurg·e 
Figure 6.3: General view of the site at Gnajn 
Barrani (L.F. Cassar). 
garrigue and Labiate g·arrigue elements. On 
the slopes beneath Wied Il-Pergla, the vegetation 
consists of a thick stand of Great Reed (Arundo 
donax), together with Chaste-tree (Vitex agnus-
castus), Tamarisk trees (Tamarix africana) and 
Maltese Salt-Tree (Darniella melitensis). 
The clay slope is generally colonized by 
steppic communities, notably Ermes and 
grass-dominated assemblages, together with 
a suite of other species, including thickets 
of Shrubby Orache (Atriplex halimus), a 
representative of the Mediterranean halo-
nitrophilous scrub community. Halberd-
leaved Orache (Atriplex prostrata) is also 
Figure 6.4: Sector of the transect at Irdum ta' Kililu within the study site (right); detail at left showing 
the Atrip/ex halimus-dominated assemblage, with various other species (L.F. Cassar). 
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Figure 6.5: Percentage of floral type distribution 
(Gflajn Damma site). 
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Figure 6.6: Percentage of floral type distribution 
(Gflajn Barrani site). 
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Figure 6.7: Floral frequency and abundance for Gflajn Damma, based on quadrat method. 
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Figure 6.8: Floral frequency and abundance for GfJajn Damma, based on quadrat method. 
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present in small numbers. Tamarisk thickets 
are located both on the shoreline and in a 
number of areas within the clay slope zone, 
in association with Chaste-tree (Vitex a9nus-
castus), which together form the Nel'io-
Tamal'icetea assemblage forming fairly 
extensive stands even close to the shoreline, 
where the Ael'Ohaline community, based 
upon Golden Samphire (Inula critlunoides), 
predominates. Some degraded vegetation 
cover occurs, most likely due to grazing 
pressure exerted by herds of goats and 
sheep. Clay slope vegetation also consists of 
a significant cover of Cape Sorrel (Oxalis 
pes-caprae) together with Wild Artichoke 
(Cynara carduncLLILLs), Clustered Carline-
thistle (Cal'lina involucrata), Boar Thistle 
(Galactites tomentosa) , indicating a degree of 
disturbance, and French Daffodil (Narcissus 
tazetta). Bear's Breeches (Acanthus mollis) 
was noted in some areas where minor gullies 
a nd rills occur, probably as a result of higher 
moisture levels within these secondary run-
off channels. 
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Ir-Ramla 
The predominant landscape features within 
the immediate area ofIr-Ramla are the coastal 
dunes, beach, valley (which forms a miniature 
estuary across beach sands during the wet 
season) and surrounding clay-dominated 
slopes. The landscape units that comprise this 
site thus include: (i) Dunes, (ii) Depositional 
beach, (iii) Valley system, (iv) Blue Clay ta lus, 
(v) Flat slopin9 terrain, (vi) Low lyin9 coast 
and (vii) Marshland. The sand dune system 
at Ramla is the best example of such habitat-
type in the Maltese Islands. Although this 
too has suffered from anthropic disturbance 
during the last four decades or so, the Ramla 
dune system is quasi-intact and still supports 
most of the typical dune flora together with a 
suite of fauna characteristic of coastal dunes . 
On the basis of species richness, ecosystem 
stability and active morphological dynamics, 
these coastal dunes are the most important 
coastal dune system in the islands. 
Ramla (or Ir-Ramla I-Kbira) lies on the northern 
coast of the island of Gozo, at the mouth of a 
fluvially eroded valley complex, known as Wied 
tar-Ramla. This wied is located between two 
headlands, each having a plateau formation, 
on which the villages of Xagtu'a, to the west, 
and Nadur, to the east, are established. Both 
settlements lie on Upper Coralline Limestone, 
the uppermost and youngest rock stratum, 
while each of the plateaux exhibits the entire 
stratigraphic sequence that occurs in the 
Maltese Islands. The basal member of the Upper 
Coralline Limestone, and the less resistant 
Greensand beneath, are the source of the 
rock fragments and somewhat large boulders 
(which travel down-slope from the plateaux 
escarpments to form boulder screes or block 
screes) found on either side of Ramla's sandy 
shore. It is this relatively active erosion process 
that is responsible for the geomorphological 
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Figure 6.9: Aerial view of the Ramla embayment 
(MEPA). 
features of the Ramla embayment and its 
surroundings. It is in fact the erosion of these 
rock-types through climatic factors and wave 
action, which in addition to terrestrial run-off, 
are the source of sediment supply for the Ramla 
dune system. The valleys responsible, in-part, 
for the Ramla dunes' sediment supply are Wied 
tar-Ramla, which joins with the inland Wied il-
Manaq, itself ramifying with a number of minor 
tributaries, and Wied il-Pergla further west on 
the coast, lying between the ridges of Il-Pergla 
and Gtlajn Damma, with its mouth less than a 
kilometre (approx. O.8km) from Ramla Bay. 
The combination of prevailing north-westerly 
winds and the physical location of principal 
sediment sources explains the reason for the 
present position of the Ramla dune system 
on the eastern sector of the beach. As the 
watercourses of Wied il-Pergla and Wied tar-
Ramla carry quantities of terrigenous sediment 
seaward, the majjistral causes wave action to 
carry sea-borne particles towards the eastern 
segment of the arcuate zone of Ramla Bay, that 
is, in the direction of the dunes. Subsequently, 
sediment particles reach the shore and are 
transported from the beach towards the dunes 
through aeolian processes. 
During the rainy season much of the run-off 
of the Wied tar-Ramla watercourse reaches 
the sea, and in doing so forms a shallow gully, 
which, for many weeks, carries sediment into 
the bay. As a result of exceptionally heavy 
rainstorms, severe gullying has often taken 
place on the Ramla fore-dunes consequent 
to considerable run-off descending from the 
Ta' Venuta/Ta' Gl1ajn Qasab hillside. A case 
in point was a major storm on the 5th March 
1994, the effects of which were still visible 
for some years following this extraordinary 
climatic event. In the aftermath, the 
vegetation regenerated slowly in the affected 
area of the fore-dune. 
Figure 6.10: General view of Ramla from 
Calypso's cave (top); detail of dune community 
(above) (L.F. Cassar). 
Ecological communities -
The Ramla dunes still support a relatively good 
representative floral community, typical of 
coastal dunes. This dune's main sand binders 
are the Sand Couch (Thinopyrum junceum s.l.) 
and the Sand Dropseed (Sporobolus pungens). 
A number of vulnerable, rare or endangered 
dune flora, with a restricted range in the Maltese 
Islands as a consequence of the few remaining 
dunal sites, also occur at Ramla. These include 
Spiny Echinophore (Echinophora spinosa), Sea 
Holly (Eryngium maritimum), Sea Daffodil 
(Pancratium maritimum), Purple Spurge 
(Euphorbia peplis), Coast Spurge (Euphorbia 
terracina), Sea Spurge (Euphorbia pm'alias), 
Sea Medick (Medicago marina), Spanish 
Golden Thistle (Scolymus hispanicus), Sea 
Knotgrass (Polygonum maritimum), Sand 
Galingale (Cyperus capitatus), Sea Rape 
(Raphanus maritimus), Sand Fern Grass 
(Cutandia maritima), Sand Storksbill (Erodium 
laciniatum), Two-leaved Allseed (Polycarpon 
diphyllum), Sand Restharrow (Ononis 
variegata) and a very rare sand-dwelling 
mushroom (Montagnites arenaria). Species 
known from RamJa but not recently recorded 
from this biotope include Gum-Chicory 
(Chondrilla juncea), Sea Ragwort (Ambrosia 
maritima), Sea Carrot (Pseudorlaya pumila) 
and Sand Birdsfoot Trefoil (Lotus halophilus). 
A suite of other species also occurs within the 
dunal area. 
The phytosociological assemblages that form 
the vegetation on the sand dunes at Ramla 
have only been recently analyzed (Stevens 
2001), and are mainly characterized by five 
association types: 
(i) Salsolo-Ca1<iletllm maritimae fore-dune community 
with Cable maritima and Salsola 1<ali, which is fairly 
well-developed in some areas of the dune ecosystem, 
especially where accompanied by Thinopyrlll11 
juncellm s1 The latter acts as a dune-building 
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hemicryptophyte, initially forming a mound. A 
similar association, the Salsolo-Euphorbietwll 
pm'alias, based upon Euphorbia paralias, Cable 
maritima and Salsola l<ali is present along the 
western part of the bay; 
(ii) Eryn9io maritimi-Elytrigetum juncei dune 
association, with an assemblage based llPon 
Eryn9ium maritimum, Thinopyrum junceum 
s. l. , Echinophora spinosa, Euphorbia terracina , 
Medica90 marina, Medica90 littorali s, Cutandia 
maritima and Pancratium maritil11um ; 
(iii) Brometalia semi-consolidated dune g rassland 
community dominated by Brol11us spp. , (typified 
by Brol11us ri9idus, but also with B. cliandrus and 
B. maelritensis in more disturbed a reas), Vulpia 
[asciclllata and Silene colorata , together with 
Ononis natrix ssp. ral110SlSSlma, Sporobolus 
pungens and Pancratiul11l11aritimul11 ; 
(iv) Centaureo-Ononidetul11 ral11os iss il11ae senll-
consolidated to fi xed dune vegetation, typified by 
Ononis natrix ssp. ral11osissima , accompanied by 
Brol11us spp., Erodiul11 laciniatul11 a nd Scabiosa 
maritima; and 
(v) fixed dune area dominated by Aspara9us aphyllus 
and Ononis natrix ssp. ramosiss ima, with Prasium 
majus a nd Rubia pere9rina, as well as Senecio 
bicolor and Lathyrus clymellllm. This community is 
very often replaced by a reed-dominated assemblage 
based upon the invas ive Arunelo donax, often 
accompanied by Vitis vini[era, Aspa ra9us aphy llus 
a nd Rubia pere9rina. 
On the eastern part of the bay, the semi-
consolidated part of the sand dunes supports an 
area with naturally-occurring Tamarix africana 
and planted T. 9allica . Cal<ile maritima is an 
important constituent of this spatia lly restricted 
area . The dune slack present along the eastern 
part of the bay, apparently of relatively recent 
origin, is often flooded during occasional winter 
rains. As a consequence, it is characterized by 
a number of ruderal species typical of such 
natural disturbance; Oxalis pes-caprae and 
Ranunculus muricatus have been noted to 
become seasonally dominant. 
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Figure 6.11: General view of the Ramla valley 
watershed (top: L.F. Cassar); Eryngio maritimi-
Elytrigetum juncei dune association in the 
foreground, with the Tamarix assemblage in the 
background, (above: G. Bonett). 
II-Qortin Tal-Magun, Irdum San 
Filep and It-Taksis/Ta' Tocc 
The landscape units that comprise these sites 
include: (i) Plateaux formations (Il-Qortin tal-
Magun plateau forms part of the extensive 
karstic pavement on which lies the village of 
Nadm], (ii) Boulder screes (block scree), and (iii) 
Inland escarpments. All three sites lie within 
close proximity to one another on the north-
eastern coast of the island. Il-Qortin tal-Magun, 
Irdum San Filep and It-Taksis occupy land areas 
within the upper reaches of the Dablet Qorrot 
embayment. The area that forms Il-Qortin tal-
Magun, or Ix-Xagt1ri tal-Magun, is one of a 
number of plateaux which constitute the Nadur 
uplands. This relatively flat terrain is intersected 
by a series of seaward-sloping valley systems, 
the banks of which are in-part terraced. Steep 
embankments represented by a rocky scarpline 
dominate the landscape in the upper reaches of 
the embayments. Another significant feature is 
the rdum or boulder scree (block scree formation), 
which bounds the karstic promontories to the 
sea, and is reputed to be the largest and most 
extensive boulder scree in the Maltese Islands. 
Il-Qortin tal-Magun comprises one of the 
most important garrigues of the Maltese 
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Figure 6.12: Percentage of floral type distribution 
(Ramla site). 
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Islands. Ecologically, the embayment 
which lies between Il-Qortin il-Kbir and 
Ta' Tocc, including Irdum San Filep and 
It-Taksis, harbours some interesting floral 
communities with evidence of widespread 
regeneration. Furthermore, this area is 
especially important from the geological 
point of view since it demonstrates tectonic 
phenomena that are unique in the Maltese 
Islands. A watercourse, which forms part of 
the more extensive valley system of Wied ta' 
Grejgel (or Wied ta' Gragel)/Wied ta' Datllet 
QOlTot, bisects the northwest region between 
It-Taksis and Irdum San Filep. The valley 
mouth forms a small popular sandy beach 
at Datllet Qorrot. With the exception of this 
pocket beach (DaMet Qorrot), the entire 
shoreline consists of a low-lying rocky shore. 
As a result of a complex system of valleys, the 
landscape is characterized by sloping terrain. 
In particular, the region comprising Dablet 
Qorrot and Irdum San Filep exhibits a fairly 
sharp gradient. Much of the land is no longer in 
active cultivation (possibly providing a suitable 
terrain for biotope restoration) and is currently 
colonized, in places, by a secondary succession. 
Some areas however, bear a fairly well 
established flora that includes both garrigue 
and maquis communities as well as rupestral 
elements. Notwithstanding, dispersed pockets 
of agricultural land still in active cultivation 
do occur in places within the flatter regions of 
the scree environment. The vegetation closer 
the foreshore is typically halophytic, while that 
which occurs within the boulder scree consists 
of clambering species in the main, together with 
a suite of plants typical of coastal garrigues. 
Ecological communities -
The garrigue at Il-Qortin tal-Magun covers an 
extensive tract of land and is colonized by a 
wide range of assemblages, including: 
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Figure 6.14: General landscape view of Tal-
Magun plateau (left arrow) and San Filep scree 
(right arrow) (top); general landscape view of Ta' 
Tocc/lt-Taksis (above) (L.F. Cassar) . 
• Cistus g'arrigues based upon White Rock-rose 
(CiStllS monspeliensis); 
• West-Mediterranean Anthyllis phrygana 
dominated by Shrubby Kidney Vetch (Anthyllis 
hennanniae); 
• Labiate garrigue based upon Mediterranean Thyme 
(Thymbra capitata) and, to a lesser extent, Olive-
leaved Germander (Tellcrillm [ruticans); 
• Ermes based upon Branched Asphodel (Asphodelll s 
aestivlls), Sea Squill (Urginea pancration) and 
Toothed Plantain (Plantago serraria); 
• Sicilian Channel Pe,.jploca scrubs characterized 
by Periploca angllsti[olia and Ellphorbia 
dendroides; 
• Mediterranean heath garrigue based upon 
Mediterranea n Heath (Erica mllltiflora). 
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Figure 6.15: Detail of vegetation at II-Qortin tal-Magun; a garrigue/phrygana/Ermes mosaic (left) (G. 
Bonett) and Iris pseudopumila (right) (L.F. Cassar). 
Other species include the wild form of 
Olive (Olea europaea var. sylvestris), Olive-
leaved Buckthorn (Rhamnus lycioides ssp. 
oleoides), and the rare Southern Dwarf Iris 
(Iris pseudopumila), among others. In view of 
existing rare and highly localized species within 
the garrigue and phrygana communities at Tal-
Magun, this area is of significant ecological 
importance and, as a result, should not just be 
nominally protected but also afforded adequate 
attention through pro-active conservation 
measures to mitigate against the numerous 
trapping sites, grazing and other activities that 
lead to the degradation of the site. 
The terrain at Irdum San Filep is highly 
fragmented, exhibiting signs of a relatively 
dynamic, but stable, block scree environment. 
A number of archaeophytic species are 
present within the scree zone, indicating that 
agricultural land-use was, until recent times, 
intensive. In fact, only minuscule gaps between 
large boulders escaped cultivation. Trees include 
carobs (Ceratonia siliqua), in the main, but also a 
small olive stand (Olea europaea) and a handful 
of pomegranates (Punica 9ranatum). A small 
number of Prickly Pear stands (Opuntia fieus-
indica) also occur on some of the agricultural 
plots. However, there does not appear to be any 
evidence of colonization of Opuntia in the area. 
On the foreshore zone and within the outer scree 
areas the natural vegetation cover comprises 
a semi-continuous band of Golden Samphire 
(Inula crithmoides), mainly on the foreshore 
where the Upper Globigerina Limestone/Blue 
Clay interface occurs, together with a number 
of fairly dense Tamarisk thickets (Tamarix 
afi·icana). The vegetation within the boulder 
scree is otherwise composed of a mix of steppic 
and garriglle (including maritime) species, 
and a clambering assemblage. Species mainly 
include representatives of the Labiate garrigue 
and Ermes, respectively, Mediterranean Thyme 
(Thymbra capitata)/Olive-Ieaved Germander 
(Teucrium fruticans) and Sea Squill (Ur9inea 
pancration)/Branched Asphodel (Asphodelus 
aestivlls). The scree zone proper is also colonized 
by a number of Great Reed stands (Anmdo 
donax) of varying extent and coverage. Great 
Reed is particularly extensive at Ghajn Berta 
where spring-water is present. 
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Figure 6.16: Tree-spurge formation and Ermes 
mosaic at Rdum San Filep (top); detail of 
Euphorbia dendroides (middle) and Thymbra 
capitata (above) (L.F. Cassar). 
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Another important and relatively extensive 
garrigue within the area includes the 
communities at Ta' Tocc and It-Taksis. These 
two converging localities constitute a plateau 
and adjoining cliff. The former represents a 
rich community not unlike those found at Ta' 
Isopu and Tal-Magun. Biotopes present at Ta' 
Tocc include: 
• West·Mediterranean Anthyllis phrygana based 
upon Shrubby Kidney Vetch (Anthyllis hermanniae); 
• Mediterranean heath garrigne based upon 
Mediterranean Heath (Erica mllltiflora); 
• Labiate garrigue based upon Mediterranean 
Thyme (Thymbra capitata), Olive-leaved Germander 
(Tellcrillm fi'llticans) ; 
• Spiny spurge garrigue typified by Maltese Spurge 
(Ellphorbia melitensis); 
• Ermes based upon Sea Squill (Urginea pane ration) . 
In view of the relative shelter at It-Taksis, 
provided by the rdum of the Ta' Tocc plateau, 
and by remnant rubble walls, the vegetation 
is not too exposed. As a consequence, a 
high garrigue has developed, together with 
elements of a maquis community. Species 
include Evergreen Honeysuckle (Lonicera 
implexa), Olive-leaved Germander bushes 
(Teucrium fruticans), Shrubby Kidney Vetch 
(Anthyllis hennanniae), Mediterranean Heath 
(Erica multiflora), Bear's Breeches (Acanthus 
mollis), French Daffodil (Narcissus tazetta), 
Tree-spurge (Euphorbia dendroides), White 
Hedge-nettle (Prasium majus), Carob trees 
(Ceratonia siliqua), Common Smilax (Smilax 
asp era), Silvery Ragwort (Senecio bicolor) and 
Olive-leaved Buckthorn (Rhamnus lycioides 
ssp. oleoides), among others. 
The entire area known as It-Taksis together 
with the adjacent land down slope of it (Ta' 
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• • Figure 6.17: Site at It-TaksislTa' Tocc (top) and 
labiate garrigue at II-Qortin tal-Magun (above) 
(L.F Cassar). 
Gbajn Magar), form one of the larger areas in 
Gozo that are experiencing, in some places, 
considerable natural regeneration. In view of the 
existing rich floral diversity as well as due to its 
regenerative capacity, this area has conservation 
potential. Since It-Taksis lies between a series of 
important garrigues (notably Ta' Toee and 11-
Qortin tal-Magun), it also serves the function of 
a wildlife corridor. 
Ta' Cene cliffs and Wied Sabbar 
The landscape units identified for these sites 
comprise: (i) Karstic pavement, (ii) Sheer sea-
cliffs, (iii) Valley system, (iv) Hillside and (v) Flat/ 
gently sloping terrain. These may be grouped 
into three main physiographic units, generally 
consisting of a gently sloping cliff.top karstic 
plateau that extends from Ta' Cene proper to an 
area known as Ta' I-Imramma, while the region's 
terrestrial southern boundary consists of sheer 
sea cliffs that include the promontory known as 
Ras in-Newwiela. The sea cliffs form part of a 
single unit that extends along the entire coast 
from Mgarr ixXini in the south to Reqqa Point 
on Gozo's northern coast. The third element 
encompasses a system of steep-sided valleys 
that dissect the area, and include the gorge-type 
Wied Sabbar and adjoining acute slopes. 
Geographically, Ta' Cene and Wied Sabbar are 
located on the southern coastal sector of Gozo, 
extending eastwards from the village of Sannat 
towards Il-Kantra ta' Mgarr ix-Xini. The area is 
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Species 
Aegilops ovata 
Aegllops gemculata 
Ajugalva 
• Allium meJitense 
Allium roseum 
AnacamptlS urvllleana 
AnagaJlis arvensis 
• Anthyllls hermaflfllOo 
• Asparoglls apflyllus 
Asperu1a aflstatiJ 
• Aspflode/us aest,vus 
Atraetylls gummifera 
Avena borbota 
• Brachvpodum retusum 
Bromus Ilordaccus 
• Capparis orientalls 
• • Car/ma mvolucrata 
CatopodlUm flgidum 
CcntaurlUm orythraea 
CentauflUm pu/chef/um 
• • Cistus monspelionsis 
CladofJI[J convo/ula 
• Com'olvulus lineatus 
Convolvulus oleifollUs 
Cuscuta epithymum 
• Cyn,mJ Cl:1rdunculus 
• Dltrric/lia viseosa 
Ec/lium parvlf/orum 
• Erica ml/ltiflora 
Erodium ma/acofdes 
• Euphorbio dendroides 
• EupfJorblo 0;(l9ul:1 
• • Euphorbla melitensis 
Euphorbla pep/us 
• Euphorb,a pmoa 
Evox pygmaea 
• Ferula eommums 
Fumalla arabica 
• Galactltes tomentosa 
• Gynandrif/S Slsyrinchium 
• Hedypnois eretlca 
Hedypno,s rhagadl% ides 
Hippocrepis sp 
• Hyparrhellla hirta 
Hypoeef/s acyrophorus 
• Iris pseudopumi/a 
Leontodon tuberosus 
Lmum trigynum 
Lobu/af/a mrmtlma 
• Lotus eyflsoldes 
LOt(ISodv/ls 
Med,cago Mtora/Is 
MCdic:Jgo orblculafls 
Me/llotus sulcatus 
Nlgella damascena 
Dpuntia dil/eni, 
OrehlS fragrans 
OrnlthogaluJn narbonense 
• Oxalis pes-caprae 
Pal/ems spinosa 
• • Peop/oca angustitolla 
• • Phagnalon graccum ssp. gmzbergeri 
Phagnalon rupostre 
PlJalaris canariensis 
Plantago serraria 
Praslum malus 
Psoralea bltuminosa 
Rhamnus oleo/des 
Romulea mmif/ora 
Romulea rollil 
Ros!raria crisrara 
• Ruta chalepensis 
Sanguisorba mmor ssp. ml/flcata 
• Sature,a microphylla 
ScorplUfus murica/us 
• Sedum caeruleum 
• Sone/lus oleraceus 
Sonc/JUs tellemmus 
• S/ipa capenSls 
TeligOllum cynocrombc 
Tetragollolobus purpureus 
Teucf/urn flavum 
• Teucnum frutlcons 
• Thymbr<1 capltata 
• TracilYllia dlstachya 
Tnfo/ium stel/atum 
Tripodion tetraplly/!um 
• • Urginea pancr<1tlon 
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Figure 6.18: Floral frequency and abundance for II-Qortin tal-Magun, based on quadrat method. 
• Red Data Book species 
• Characterizing species 
• Indicator of disturbance/pioneer development 
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Figure 6.23: Extent of floral coverage at It-Taksis, based on transects . 
• Red Data Book species 
• Characterizing species 
• Indicator of disturbance/pioneer development 
bound by sheer sea cliffs to the south, cliff-top 
agriculture at Ta' Seguna and Ie·Cnus to the west 
(limits of Sannat), and a gorge-type valley (Wied 
Hanzira/Wied Mgarr ix-Xini) to the north. This 
extensive steep-sided valley, with its headwaters 
lying between the villages ofXewkija and Sannat 
meanders down to the coast towards Il-Gebla 
tal-Fessej. A significant portion of the lower part 
of Wied Mgarr ix-Xini and Wied Sabbar are 
submerged, forming a fjord-like creek (drowned 
valley) that was used in historic times as safe 
anchorage during stormy sea conditions. 
A Landscape Approach To Conservation: 
Integrating Ecological Sciences & Participatory Methods 
The Globigerina Limestone regions support 
a suite of garrigue and steppic assemblages in 
varying condition, and a significant portion of 
the land, mainly comprising the eastern sector 
of the region, was until recently cultivated. 
This latter element is now derelict, as a result 
of the termination of tenancy agreements with 
farmers, and is slowly being colonized by a host 
of pioneer flora . The sloping formerly cultivated 
fields, largely terraced, occupy a significant 
portion of land. These areas are mostly 
colonized by steppic elements, mostly grasses, 
Figure 6.24: Aerial photograph showing the 
general area of Ta' Cene and the gorge-type 
valley system, including the study site Wied 
Sabbar (ADI Associates). 
umbellifers, thistles and geophytes. A number of 
archaeophytic trees and large shrubs also occur 
on the peripheries of some of the former field 
plots. The steep-sided valleys of Wied Sabbar 
and Wied Mgarr ix-Xini, and the escarpment 
at Il-Blat ta' Psaila, provide a relatively sheltered 
habitat with a mosaic of natural communities 
and archaeophytic assemblages. The seasonal 
watercourse of Wied Sabbar drains a fair 
extent of the land-cover at Ta' Cenc':. The Ras in-
Newwiela promontory, which is stepped below 
the main plateau as a result of down-throw, is 
colonized by grass-dominated assemblages. 
The vertical Lower Coralline Limestone sea-
cliffs at Ta' Cenc':, which provide a habitat for a 
large number of species, both flora and fauna, 
Figure 6.25: Sheer sea-cliffs at Ta' Cene known to harbour a variety of endemic flora as well as 
important sea-bird colonies (L.F. Cassar). 
Chapter 6: 
Hotspots of biological diversity 
are among the most spectacular examples of 
such formations in the Maltese Islands. In 
particular, these support a rich and unique 
floral assemblage characteristic of coastal 
rupestrallocalities that also includes a number 
of endemic species, as well as a roosting and 
nesting site for sea birds (such as Puffinus 
yel1wuan and Calonectris diomedea) and 
other sea-cliff associating avifauna, including 
raptors such as the Peregrine Falcon (Falco 
peregrinus), now a rare breeder as a result of 
direct human persecution. In addition, the 
cliff edge regions of the scarpline to the Ras 
In-Newwiela area provide suitable habitat for 
Spratt's Top-snail (Trochoidea spratti), along 
with other endemic species, namely, Cliff 
Top-snail (Trochoidea gharlapsi), Common 
Door-snail (Muticaria macrostoma f. oscitans) 
and Caruana Gatto's Cernuella (Cernuella 
caruanae) (Cassar and Lanfranco 2005). 
Ecological Communities -
The sea-cliffs at Ta' Cene and adjoining 
areas provide a habitat for a very important 
rupestral floral community, known as the 
Maltese rdum communities. The vertical 
and steeply sloping rock-faces of the sea-cliffs 
are colonized by elements of this community 
as also by components of the Thermo-
Mediterranean shrub formations. The species 
that make up these two assemblages include 
Maltese Salt-Tree (Darniella melitensis), 
Golden Samphire (Inula crithmoides), Caper 
bushes (Capparis orientalis), Maltese Rock-
century (Cheirolophus crassifolius), Rock 
Crosswort (Crucianella rupestris), Cliff 
Carrot (DauCLts rupestris), Maltese Sea-
lavender (Limonium melitense) and Olive-
leaved Buckthorn (Rhamnus lycioides ssp. 
oleoides), among others. Vegetation cover on 
the vertical cliff face varies from patchy to 
sparse, depending on the acuteness of slope 
and availability of adequate ledges, as well as 
A Landscape Approach To Conservation: 
on the plants' ability to establish themselves 
on the sheer cliff face. The vegetation on the 
cliff edges is much the same in composition 
as on the sheer cliffs, but is supplemented by 
other species belonging to the Maltese rdum 
communities, notably Maltese Cliff-orache 
(Cremnophyton lanfrancoi), Maltese Stock 
(Matthiola incana ssp. melitensis), Egyptian 
St. John's Wort (Hypericum aegyptiacum) and 
Cliff Groundsel (Senecio leucanthemifolius). 
Other assemblages also occur, with the 
more conspicuous being Ermes, represented 
by Clustered Carline-Thistle (CaJ'lina 
involucrata), Sea Squill (Urginea pancration) 
and Giant Fennel (Ferula communis), Labiate 
g'arrigue, represented by Mediterranean 
Thyme (Thymbra capitata) and Olive-leaved 
Genllander (Teucrium fruticans), Thermo-
Mediterranean Coronilla garrigue with the 
uncommon Shrubby Crown Vetch (CO/'onilla 
valentina), and Hybleo-Maltese sea-cliff 
communities, represented by Olive-leaved 
Bindweed (Convolvulus oleifolius) and Maltese 
Sea Chamomile (Anthemis urvilleana). Small 
patches of Century Plant (Agave americana) 
and carpets of Kaffir Fig (Carpobrotus edulis) 
also occur on the cliff edge. Such invasive 
species are of detriment to indigenous species 
as a result of competition for resources, 
including space and are notorious for choking 
out other vegetation as they spread over 
the surrounding terrain. The sloping areas 
located immediately adjacent to the entire 
cliff edge, which essentially form a wide belt 
that runs parallel to the scarp line, are largely 
dominated by a mosaic of maritime garrigues, 
rupestral and steppic elements (or those species 
characteristic of degraded habitats). In addition 
to their importance as a habitat for rare, endemic 
and otherwise scientifically interesting species, 
and as a roosting and breeding site for avifauna, 
the sheer sea-cliffs are of geomorphological 
interest and scenic value. 
Integrating Ecological Sciences & Participatory Methods 
Inland areas are also colonized by grasses, 
notably the Mediterranean subnitrophilous 
grass commumtIes represented by 
Mediterranean Steppe-grass (Stipa capensis) 
and Barbed Oat (Avena bm'bata) and 
Andropogonid grass steppe, represented 
by Hispid Beard-grass (Hyparrhenia hirta). 
Another biotope-type whose coverage is 
notable is the West-Mediterranean Anthyllis 
phrygana dominated by Shrubby Kidney 
Vetch (Anthyllis hermanniae). 
The acutely sloping valley sides ofWied Sabbar and 
Il-Kantra ta' Mg'arr ix-Xini are largely colonized by 
a mosaic of garrigue, steppe and ruderal species. 
Tree-spurge formation is the dominant biotope-
type; Tree-spurge (Euphorbia dendroides) is more 
prevalent in areas that are least exposed to strong 
winds, with Evergreen Traveller's Joy (Clematis 
cirrhosa), a scarce species in the Maltese Islands, 
also well represented along much of the same area. 
The latter grows in shrub-like fashion over rocks 
and other plants in less exposed parts of the valley 
sides and within rocky terrain. The more open areas 
are colonized by shrubs typical of exposed coastal 
localities including Grey Birdsfoot Trefoil (Lotus 
cytisoides), Egyptian St. John's Wort (Hypericum 
ae9ypticwn), together with components of 
Labiate garrigue, namely Thymbra capitata 
and Teucrium p'uticans, and Andropogonid 
grass steppe (Andropo90n distachyus and 
Hyparrhenia hirta). The rocky areas from beneath 
Il-Blat ta' Psaila down to the level just above the 
valley bed, are colonized by Yellow Aloe (Aloe 
vera), from which the valley takes its name. This 
species is also widely cultivated as an ornamental 
and has become naturalized in some places, 
e.g. Cirkewwa and Gballis on the main island; 
however, the Gozo populations are possibly 
archaeophytic or even native since they differ 
in some details from the cultivated/naturalized 
plants. The coastal rocky area which forms the 
northern valley bank of Il-Kantra ta' Mgarr ix-
Xini and the western bank ofIl-Bajja ta' Mgarr ix-
Xini, together constituting the shore sector of the 
creeks, are colonized by a £1irly rich community 
that includes maritime elements, garrigue, steppe 
and incipient maquis elements. The biotopes 
that colonize this area include Maltese rdum 
communities, Ermes, Labiate garrigue, Tree-
spurge fonnation, Thermo-Mediterranean 
heath-garrig'ue, Andropogonid grass steppe 
and Mediterranean subnitrophilous grass 
communities. 
The valley bed proper is mostly dominated 
by Boar Thistle (Galactites tomentosa), 
an indicator of disturbance, though Bear's 
Breeches (Acanthus mollis), a species usually 
associated with the understorey cover of wooded 
areas and dense valley systems, was found to 
dominate a considerable patch of the valley 
bed. Bramble (Rubus ulmifolius) is also present, 
together with some of the species occurring 
on the valley banks, as also Maidenhair Fern 
(Adiantum capillus-veneris), restricted to 
the more sheltered and humid parts of rocky 
areas between the valley bed and valley sides. 
Notwithstanding the disturbance as a result 
of direct human encroachment and trampling 
along the footpaths, this sector supports one of 
the more interesting habitats in the area. It is 
relatively quite species-rich and the species that 
occur in this area are specifically adapted, and 
hence restricted, to this type of habitat. The 
most widespread species is Pygmy Cudweed 
(Evax pY9maea) together with Southern 
Rocket (cf. Diplotaxis viminea), Sand-crocus 
(Romulea spp.), Greek Sea-spurrey(Sper9ularia 
bocconei), Bushy Restharrow (Ononis natrix 
ssp. ramosissima) and other species typical 
of this habitat. Another community along the 
footpaths includes that dominated by Hyoseris 
(Hyoseris scabra), together with Blue/Scarlet 
Pimpernel (Ana9allis arvensis), the sub-
endemic Maltese Dwarf Spurge (Euphorbia 
Chapter 6: 
Hotspots of biological diversity 
Figure 6.26: Tree-spurge/Anthyllis phrygana/labiate garrigue mosaic at the headwaters of Wied Sabbar 
(top); a mosaic comprising labiate garrigue, Tree-spurge formation and aerohaline communities on the 
promontory between Imgarr ix-Xini and Wied Sabbar (inset, middle); detail of vegetation on the Ta' Cene 
cliff face with Cheirolophus crassifolius in the foreground (above) (L.F. Cassar). 
A Landscape Approach To Conservation: 
Integrating Ecological Sciences & Participatory Methods 
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Species 
• Acanthus mollis 
• Allium melitense 
Allium 5ubhlrsutum 
• • Aloe vera 
• Andropogon distachyus 
Anthylfls vulneraria ssp. maura 
• Asparagus Bphyl/us 
• Asphode/us aestlvus 
Avena barbara 
Avena sterilis 
Brizaminor 
• Cappan's orientalls 
• • Carfina Inva/uerata 
Catapodum rigidum 
Centaurea nicaeensls 
Centaurium pufchellum 
• Chiltadenus bocconei 
Clematis Clrrf10sa 
• eynara cardunculus 
Daucus carota 
Daucus et gmgidium 
• Dittnchia viscosa 
• Erica multiffora 
• Euphorbia dendroides 
• Euphorbia exiguB 
Euphorbia pep/us 
Ficus carica 
• Foenicufum vu/gare 
• Ga/actltes tomentosa 
Galium sparine 
Gallum vericosum 
Gladiolus Italicus 
• Gynandriris sisyrinchium 
• Hyparrhenia hirta 
• • Hypericum aegyptiacum 
HypoclJoeris achyrophorus 
Kundmannia sicula 
Lagurus ovatus 
Lathyrus clymenum 
Unum strictum 
Unum trigynum 
Lobu/aria maritima 
• Lotus cytisoides 
Lotus ornithopodioides 
Medicago po/ymorpha 
Medicago sp. 
• Mercurialis annua 
Narcissus tazetta 
• Olea europaea 
• Ononis natrix ssp. ramosissima 
Orchis conica 
Ornithoga/um narbonense 
• Oxalis pes-caprae 
Pallenis spinosa 
• Parietaria judaica 
• • Phagnalon graecum ssp. ginzbergeri 
Piptatherum miliBceum 
• Pistacia lentiscus 
• Plantago lagopus 
Plantago coronopus s.1. 
Prasium majus 
Psora/ea bituminosa 
Reichardia picroides 
Rhamnus oleoides 
Romu(ea ramiflora 
Romulea rallii 
• Rubus u/mifolius 
• Ruta chalepensis 
• Satureja microphylla 
• Sedum caeruleum 
• Sonchus oleraceus 
Sonchus tenerrimus 
• Slipa capensis 
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Figure 6.30: Floral frequency and abundance for Wied Sabbar, based on quadrat method. 
Red Data Book species 
• Characterizing species 
• Indicator of disturbance/pioneer development 
A Landscape Approach To Conservation: 
Integrating Ecological Sciences & Participatory Methods 
~ 
exigua var. pycnophylla) and Blue Stonecrop 
(Sedum caentleum). The sub-endemic Maltese 
Cudweed (Filago cossyrensis), together 
with Field Marigold (Calendula arvensis), 
Groundsel (Senecio vulgaris), Field Madder 
(Sherardia arvensis) and Wild Artichoke 
(Cynara cardunculus), form yet another 
footpath assemblage (Cassar and Lanfranco 
2005). 
Id-Dwejra and II-Qawra 
The region comprises the following landscape 
units: (i) Solution subsidence structures (cited 
as being of global importance), (ii) Sheer sea-
cliffs , (iii) Stac/{ formation, (iv) Valley system, 
(v) Low lying coast, (vi) Freshwater body, (vii) 
Inland escarpment, (viii) Marshland , and (ix) 
Flat/gently sloping terrain. As is evident, the 
landscape of the Dwejra and Qawra region is 
exceedingly varied topography-wise as also 
in terms of land-use. Apart from solution 
hollows and sheer sea-cliffs , topographically 
the region includes high ground made up 
Figure 6.31: II-Qawra from different viewpoints 
illustrating the fishing village and 'inland sea' 
within the confines of the solution subsidence 
structure (top: G. Bonett. above: L.F. Cassar). 
essentially of an extensive plateau with a 
defined scarpline (running generally in 
parallel to the coast as well as inland above il-
Qawra on the San Lawrenz side) and a series of 
ridges and hills, riven by a number of valleys 
on the south-west and inland areas. The low-
lying area between iz-Zerqa (the area near the 
picturesque 'window', geomorphologically a 
natural arch) and the northern opening of 
Dwejra Bay represents the mouth of one of 
these valley systems known as Wied Ilma. 
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The depression known as Il-Qawra, which 
includes the 'inland sea', represents a circular 
solution subsidence structure that measures 
around 400 metres across, with a vertical 
inland escarpment of over 100 metres. Current 
thinking suggests that this formed sub-aerially 
during an early episode of emergence of the 
sea-bed during the Miocene, and, following 
re-submergence, collapsed engulfing the sea-
floor together with its sediments. This was 
followed by further collapse after the island of 
Gozo emerged from the sea at the end of the 
Miocene. A larger solution subsidence structure 
forms Dwejra Bay or 'Il-Port', as locals call 
it. This Miocene collapse structure measures 
almost 500 metres across at its widest point. 
After its formation, the western wall of this 
structure was subsequently penetrated by 
seawater through wave action to form a large 
circular inlet. The wall of the solution hollow 
that remains forms a stack known as Il-Gebla 
tal-General (also known as General's Rock or 
Fungus Rock) (Cassar et a!. 2004). 
Figure 6.32: Partial view of the Dwejra solution subsidence structure, with a mosaic comprising 
Maltese rdum communities and Ermes assemblage in the foreground (top: L.F. Cassar); and detai l of 
massive coastal features in the region, illustrating the arch (middle: G. Bonett) and the stack known as 
General's Rock (above: L.F. Cassar). 
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The cliffs in the region are also of 
geomorphological interest in view of their 
imposing dimensions as well as of the various 
morphological processes they illustrate. The 
latter include solution subsidence, cliff recession, 
formation of caves as a result of marine erosion, 
and incision of gorge-type valleys. The headland 
at Ras il-Wardija is one such example that 
constitutes the highest vertical cliffface (ca. 150 
m) in the Maltese Islands (Cassar et al. 2004). 
The cliffs at Ta' Slima surround an imposing, 
sheer-sided embayment, and are not unlike 
segments of solution subsidence structures, 
most likely constituting the remallllllg 
terrestrial rims of two enormous coalescing 
Miocene solution subsidence structures. 
The region is further characterized by significant 
deposits, both from the Oligo-Miocene marine 
succession, as well as lacustrine and terrestrial 
formations of Quaternary age. Sea-cliffs apart, 
much of the region has been subjectto considerable 
anthropogenic alteration of the terrain. Large 
tracts of land have been converted over time for 
agricultural practices, with consequent extirpation 
of natural plant populations. Vast areas of the land 
around Dwejra and Qawra proper have also been 
utilized for open-pit quanying, with consequent 
obliteration of natural floral communities in the 
area. Notwithstanding anthropogenic influence, 
this region combines an interesting terrestrial 
and marine geomorphology that serves as a 
backdrop for a diverse host of habitats, some of 
them of restricted distribution locally. Within the 
Dwejra/Qawra region, many of the typical habitat 
types of the Maltese Islands (steppe, garrigue, 
gently sloping rocky coast, vertical cliffs, widien) 
as well as a significant number of less frequent 
ones (freshwater wetland, saline marsh land, 
freshwater pools, shingle beach) can be found. 
Moreover, these habitats support a rich biota that 
includes several endemics, as also other species 
of conservation interest. Some of these provide 
insights into the biogeography of the Maltese 
Islands and the central Mediterranean (Cassar et 
al. 2004). 
Ecological communities -
From an ecological point of view, the terrestrial 
component of the coast within the Dwejral 
Qawra region is especially important because 
it supports habitat types that are rare in the 
Maltese Islands (Cassar et al. 2004). The 
region is also an important bird nesting and 
staging (during migration) site. In particular, 
the sea-cliffs are important habitats for colonies 
of Cory's Shearwater (Calonectris diomedea) 
and the Levantine Shearwater (Puffinus 
yel1wuan). The Peregrine (Falco peregrinus), 
a rare breeding species, is also occasionally 
recorded from this region. The cliff-top areas 
are a known stronghold of Short-toed lark 
(Calandrella brachydactyla), Corn Bunting 
(Miliaria calandra) and of the declining 
Spectacled Warbler (Sylvia conspicillata). The 
Blue Rock Thrush (Monticola solitarius) is also 
known to breed along the escarpments within 
the area. 
The almost continuous stretch of coastal cliffs 
from Ras il-Wardija to Ta' Slima, interrupted 
only by the lowland shore at Id-Dwejra, supports 
typical cliff-face (rupestral) COmmUl1ltles, 
which differ from those in Malta, both in 
species richness and in relative abundance. 
The sea-cliffs are colonized by elements of the 
Maltese rdum communities that include 
Maltese Salt-Tree (Darniella melitensis), Rock 
Crosswort (Crucianella rupestris) and Caper 
(Capparis orientalis). Also occurring within 
this rupestral habitat are Golden Samphire 
(Inula crithmoides), Maltese Everlasting 
(HeliclllJsum melitense) and Maltese Cliff 
Orache (Cremnophyton lanfi'ancoi), in some 
cases achieving local dominance. The more 
widespread species over the whole extent of 
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Figure 6.33: 
An example of the 
vegetation based 
. , 
on the Natura 2000 
Classification - a 
digitized map of the 
vegetation within the 
Qawra-Dwejra region 
illustrating the different 
communities and 
assemblages. 
(Cassar et al. 2004). 
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this mosaic include Golden Samphire (bmla 
crithmoides) and Maltese Salt-Tree (Darniella 
melitensis). Generally, this assemblage merges 
with elements of Labiate garrigue, Ermes and 
Tree-spurge formation. 
An important flora, including various 
endemics, occurs in the general area 
surrounding the Dwejra solution subsidence 
structure. The endangered Maltese Toadflax 
(Linaria pseudolaxif7ora), and the endemic 
Maltese Everlasting (Helichrysum melitense) 
can be found in this area. This is also a site 
for the Maltese Giant Leek (Allium sp.nov.) 
recorded in the Red Data Book as Allium 
melitense, as well as the White Round-headed 
Garlic (Allium arvense), which, in the Maltese 
Islands, is confined to the Island of Gozo. 
The Dwejra area is the type locality for three 
different endemic species, namely the Maltese 
Hyoseris (Hyoseris frutescens), the Maltese 
Stock (Matthiola incana ssp. melitensis) and 
the woodlouse (Spelaeoniscus vallettai), that 
occur in coastal localities. Il-Gebla tal-General 
is an islet nature reserve and has been declared 
so due to the great variety of important biota 
that occurs on it. For example, the General's 
Rock Lizard (Podarcis filfolensis generalensis) 
is a sub-endemic found only on this islet while 
the Malta Fungus (Cynomorium coccineum) is 
historically and according to folklore, associated 
with Il-Gebla tal-General, where a relatively large 
population occurs. Other flora with a restricted 
distribution and found on the islet include the 
endemic Maltese Cliff-Orache (Cremnophyton 
lanfrancoi), Maltese Everlasting (Helichrysum 
melitense) and the Maltese Stock (Matthiola 
incana ssp. melitensis) (Cassar et al. 2004). 
The Qawra area is characterized by a mosaic 
of floral assemblages comprising a significant 
proportion of herbaceous forms resistant or 
unpalatable to grazing animals (since this 
Figure 6.34: Different views of the Dwejra 
solution subsidence structure, also 
known as il-Port, with General's Rock and 
surrounding sea-cl iffs in the background. 
Vegetation consists of Inula crithmoides and 
Cremnophyton lanfrancoi. 
activity still occurs today, albeit in a limited 
manner). The western and southern slopes of 
the Pleistocene colluvium in the north-eastern 
segment of the subsidence hollow are colonized 
by an assemblage that merges into the 
surrounding steppic community. Apart from 
the Mediterranean subnitrophilous grass 
communities dominated by Mediterranean 
Steppe-Grass (Stipa capensis), a mosaic made 
up of elements of Maltese rdum and aerohaline 
communities, and Ermes also occurs. The 
more widespread species in terms of abundance 
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include Wild Artichoke (Cynara cardunculus), 
Caper (Capparis orientalis) and predominantly 
Golden Samphire (Inula critlunodes); the latter 
can be observed over much of the area but is 
more common nearer the 'inland sea', where 
a fairly rich community of halophytes occurs, 
including species such as Sea-Fennel (Crithmum 
maritimum) and DauClts cf. 9in9idium. Species 
composition varies markedly on the eastern 
slopes of the colluvium, with more extensive 
coverage by shrubs, particularly Tree-spurge 
(Euphorbia dendroides) and Maltese Salt-
Tree (Darniella melitensis), together with a 
considerable cover of Carline Thistle (Cm'/ina 
involucrata) and Wild Carrot (DauClts carota). 
A wetland assemblage characterized by 
elements of the Nerio-Tamaricetea, dominated 
by Chaste-tree (Vitex a9nus-castus), occurs 
within the south-eastern portion of the 
solution subsidence structure. This assemblage 
comprises a relatively large thicket of Chaste-
tree (albeit much reduced in extent as a result 
of a relatively recent fire) within which Great 
Reed (Anmdo donax) is interspersed. It is 
likely that the thicket makes use of subsurface 
water and run-off, from the freshwater pool at 
il-Qattara nearby. This natural freshwater pool 
is fed by seasonal run-off, as a consequence to 
its physical location immediately beneath a 
knickpoint along Wied il-Kbir; during the dry 
season it is fed by a perennial trickling spring. 
This relatively small but important waterhole 
supports a suite of species requiring a year-
round supply of freshwater for their survival 
(Cassar et al. 2004). During intensive rain 
episodes the waterhole floods and extends its 
dimension, spreading onto the Chaste-tree 
area downstream of it to produce a sizeable 
temporary wetland. This flooding quite often 
connects the Qattara waterhole, via a run-off 
conduit, to the 'inland sea', where the water 
tends to become brackish nearer the sea. A large 
population of Maidenhair Fern (Adiantum 
capillus-veneris), together with Brookweed 
(Samolus valerandi) and Wild Celery (Apium 
9raveolens), mark the moist vertical rock-face 
ofIl-Qattara. Such species are quite infrequent 
due to the rarity of such habitats in an otherwise 
arid Maltese landscape. Other species that 
occur within the precincts of this pool include 
Horned Pondweed (Zannichellia melitensis), 
stoneworts (Chara 9Iobularis), sedges (Cyperus 
lon9us, Scirpoides holoschoenus), various 
grasses, Red Dock (Rumex bucephalophorus), 
Pennyroyal (Mentha pule9ium) and Tamarisk 
(Tamarix africana), the latter forming part of 
the Nerio-Tamaricetea assemblage (Cassar et 
al. 2004). 
Linking ecological value with 
the human dimension 
The research described in this and the previous 
chapter, with regard to assessing ecological value 
at the landscape scale, was based primarily on 
physicallandform. In reality, however, a human 
dimension is superimposed on such physical 
and ecological considerations. This anthropic 
element is of particular relevance in an area of 
limited size such as Gozo, which faces all the 
substantial pressures associated with both the 
coastal zone and small island states. 
Anthropic considerations are of great relevance 
both within areas of high ecological value and 
within areas of lesser such value. Taking the 
nine sites described above as a case of the 
former, there is no doubt that these biotopes, 
to a great extent, became more diverse and 
species rich after the cessation of large-scale 
herding at least half a century or so ago. It also 
ought to be said that these sites are of minor 
importance where agriculture is concerned 
since the terrain mostly comprises karstic 
topography, rugged escarpments, steep-sided 
Chapter 6: 
Hotspots of biological diversity 
valleys, coastal dunes and acutely sloping clay 
taluses. Therefore, there would have been 
little interest over time to develop these into 
agricultural parcels of land, even if some did, 
in the past, contain pockets of cultivated land. 
Additionally, the northern (Gbajn Damma, 
Gt1ajn Barrani, Ramla l-l1amra, Ta' TocC! 
It-Taksis, Rdum San Filep and Tal-Magun) 
and western sites (Dwejra/Qawra) are quite 
exposed to prevailing strong north-westerly 
winds. Given the rugged terrain and degree of 
exposure, these sites would be comparatively 
difficult to cultivate. Nevertheless, pressures 
stem from other human activities, notably the 
setting up of large numbers of trapping sites, 
A Landscape Approach To Conservation: 
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apart from the potential risk of development 
due to their relatively stunning rural scenery. 
In some cases, human influences have 
already irreversibly altered the ecological 
worth of particular sites; in others, ecological 
resources are severely threatened. Given the 
ubiquitous and substantive human element, 
it was considered necessary to address this 
dimension with reference to the case of Gozo, 
in order to enable effective recommendations 
for a way forward to be made. Without such 
consideration of real, albeit unwelcome, 
pressures, any proposed conservation strategy 
would merely represent an idealistic suggestion 
with no or very limited practical applicability. 
Chapter 7 
The anthropic footprint: 
pressures on the landscape 
Given that the evolution of Mediterranean 
landscapes is largely influenced by human 
agency, it is critical to consider anthropic 
pressures on natural and semi-natural areas. 
Following the work conducted on ecological 
valuation, the subsequent phase of the research 
involved the identification of existing pressures 
en 
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Table 7.1: Pressures identified by key actors during the process of SSA. 
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The pressures identified from the soft systems 
analysis sessions for the nine sites in Gozo 
are summarized in Table 7.1. It appears that 
bird hunting and trapping scored for every 
site. This is not surprising since such activity 
is deemed practically endemic within the 
context of the Maltese Islands. Also, in view 
of the rural character of the sites in question, 
coupled by their coastal location (ideal for 
incoming migratory birds that search for 
valley systems on landfall to funnel inland 
and disperse), bird shooting and trapping is 
typically widespread. Pressure to construct 
illegal structures in the countryside and the 
prevalence of trampling also score highly in 
the local context. Incidentally, the former 
is also prevalent on the Tunisian coast, as 
identified through the parallel case-study 
research conducted in Italy and North Africa. 
Other pressures of some significance in 
Gozo, include: (i) the illegal take-up of land 
for reclamation purposes, which results in 
the loss of semi-natural assemblages as well 
as the total obliteration of habitat; (ii) the 
abandonment of agricultural land, which 
brings with it rubble-wall degradation and, 
as a result, accelerated erosion and soil 
loss; and, (iii) the release of herbicides and 
pesticides into the environment, notably into 
the hydrological system through leaching and 
water run-off. Other pressures, which do not 
appear to be widespread within the selected 
sites, but whose impact would do irreversible 
harm, include: (i) open-pit quarrying, which 
occurs mostly on the western coast of Gozo 
near the Qawra/Dwejra site for soft-stone 
quarries and the north-east coast, near 
Tal-Magun and Irdum San Filep sites, for 
hard-stone quarries; (ii) the spread of urban 
development, which occurs predominantly 
on the urban-rural fringes; (iii) the use of 
land for grazing as well as dumping with the 
consequent displacement of indigenous flora 
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by alien weedy species; and (iv) disturbance 
caused by recreational activities in ecologically 
sensitive areas, ranging from trampling 
and unregulated camping on dunes to 
climbing/abseiling on sea-cliffs supporting 
important maritime communities. Since a 
number of the pressures identified above are 
closely associated with one another or even 
interrelated, it was decided to amalgamate 
some of them for ease of managing the 
suite of pressures when asking individual 
stakeholders to rank them according to their 
perception. The final number of pressures 
totalled eight and these were: 
• Quarrying 
• Pollution from agriculture 
• Urbanization 
• Visitor pressure 
• Hunting and trapping 
• Grazing 
• Landfill 
• Reclamation, land abandonment and 
proliferation of alien flora. 
After having identified the main human 
and natural pressures influencing the sites, 
through a number of focus group and key 
respondents' meetings, it was set about to 
have the pressures ranked by stakeholders, 
essentially by people in Gozo and those 
who frequent the island on a regular basis 
for leisure, work and research purposes. 
It was felt that it was human pressures 
that will inevitably dominate short to 
medium term thinking; thus, emphasis 
was made on the anthropogenic aspect of 
the pressures identified. These key issues/ 
pressures were depicted on laminated cards 
and ranked by a wide band of stakeholders, 
according to their perception of prevailing 
environmental constraints. Stakeholders 
comprised a representative sample of affected 
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Figure 7.1: Comparison of results across pressures: the graph indicates the percentage of the total 
score attributed to different pressures. 
locals, resource users, government and 
other official agencies, non-governmental 
organizations, and the scientific community. 
230 individuals from different social strata, 
hierarchical levels and employment bands 
representing the various stakeholder groups 
identified above made up the sample. 
The results derived from these stakeholder 
interviews were analyzed for statistical 
significance in order to validate results 
obtained, and to distinguish between results 
which may simply have been obtained 
due to chance factors, and those which 
are statistically significant and which can 
therefore be extrapolated to the wider 
population of Gozo. Results found to be 
statistically significant were subsequently 
discussed during an interpretative 
stakeholder seminar, where representatives 
of different stakeholder groups, of both 
sexes and diverse age groups, were invited 
to share their views and understanding of 
the results. Participants gave reasons and 
revealed insights as to why certain groups 
of respondents ranked the various pressures 
in the manner they did. Included in the 
discussion below is a summary of the manner 
in which the debate developed, and the gist 
of some of the impromptu comments made 
during the spirited discussions. The analysis 
of results is grouped into four parts. The first 
part compares the importance given by all 
respondents to the eight different pressures 
identified. The second section analyzes the 
different results given by the five different 
stakeholder groups. The third part analyzes 
the results of different genders and the 
fourth part evaluates the results of different 
age groups. 
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Analysis of pressures 
The overall importance attributed to different 
pressures by all respondents was analyzed, in 
order to determine whether there were any 
significant differences between the median 
ranks attributed to different issues. Differences 
were found to be highly significant and the 
difference in rankings given to the different 
issues is not attributable to chance. This implies 
that the results obtained from a survey of the 
entire population would produce similar 
results. The highest ranked issue, and therefore 
that considered to be the biggest pressure on 
the landscape, is urbanization. This is followed 
by quarrying. Hunting and trapping, Jandfill, 
and reclamation, land abandonment and 
proliferation of alien flora received approximately 
the same median rating. Similarly, pollution 
from agriculture and visitor pressure received 
approximately the same, slightly lower, median 
rating. The almost unanimously lowest-rated 
pressure on the landscape was grazing. 
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Analysis by stake holder category 
The dominant pressure identified by 
all stakeholder groups appears to be 
urbanization, with gTazing' considered 
the least important pressure by all groups. 
The importance attributed to the other six 
pressures varied with different stakeholder 
groups . The pressures whose results proved 
to be statistically significant were: 
• Pollution from agriculture 
• Urbanization 
• Visitor pressure. 
I Pressure Significance Overall Order of median scores 
Quarrying x (p = 6 0.069) 
Pollution from agriculture V 4 NGO. (OA. RU. SC). AL 
(AL. RU), 
Urbanization V 7.5 (NGO. OA. 
SC) 
(OA. AL. 
Vis~or pressure V 4 RU). (NGO, 
SC) 
Hunting and trapping x (p = 0.126) 5 
Grazing x(p = 1 0.476) 
Landfill V 5 NGO. RU. SC. OA. AL 
Land abandonment. 
reclamation & x (p =0.903) 5 
proliferation of alien flora 
Table 7.2: Summary of statistical analysis 
by stakeholder category. The p-value is 
indicated for non-significant results. v= 
significant (see above). In the final column (far 
right), the order of median scores given by 
different groups is listed in ascending order 
and groups with the same median are listed 
in brackets. Hence, for example, in the case 
of pollution from agriculture above, NGOs 
gave the lowest ranking and affected locals 
the highest, and all other groups gave the 
same median (OA = official agencies. NGO = non-
governmental organizations. RU = resource users. se = 
scientific community and AL = affected locals). 
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Pollution from agriculture -
The results show that the median ranks 
elicited by affected locals are significantly 
larger than those elicited by official agencies, 
resource users and the scientific community, 
which in turn are significantly larger than 
median ranks elicited by NGOs. Presently, 
NGOs appear to have little interaction 
with other stakeholders, particularly local 
fanners. This Illay explain the lowest rank 
being given by this group. On the other 
hand, official agencies, resource users and 
the scientific community are all exposed, in 
one way or another, to day-to-day realities, 
including those of rural life. For this reason, 
a higher ranking is to be expected. Similarly, 
the high ranking elicited by affected locals 
may be explained by their constant exposure 
to rural landscapes. 
During the interpretative stakeholder seminar, it 
was by and large felt by those present that affected 
locals rated 'pollution from agriculture' highly 
due to the fact that the public is quite conscious 
of the effects of chemicals on foodstuffs, especially 
vegetables and fruit. Over the last years, there 
has been much publicity and awareness about 
the issue of the illegal use of raw sewage to 
irrigate cultivated land, and even if the problem 
is less common and widespread nowadays, it 
still features highly in people's perception. The 
relatively high incidence of cancer-related illnesses, 
it was felt, was also a major reason why affected 
locals rated this pressure so highly. 
Urbanization -
The results for this pressure show that the 
median ranks elicited by NGOs, official agencies 
and the scientific community are significantly 
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larger than those elicited by affected locals and 
resource users. Although it appears that all the 
stakeholder groups perceive urbanization as 
a potential threat to local landscapes, affected 
locals and resource users have an economic 
interest in building development, while other 
stakeholder groups, notably the environmental 
lobby groups (NGOs), official agencies and the 
scientific community, perceive a larger and 
more extensive urban footprint as an irreversible 
environmental management constraint. 
During the interpretative stakeholder seminar, 
there was general agreement as to why affected 
locals and resource users would not see 
'urbanization' pressure as a problem, since, it 
was likely that the former group of stakeholders 
would have liked to see land they owned fall 
within the schemed boundaries (i.e. within 
the developable land area) in order to be able 
to sell it at commercial rate. Resource users are 
a stakeholder group often directly involved in 
development. Everyone agreed that this was 
logical because "/w/twdd jaqbillu" (evelyone 
has something to gain {i'DIll development). It is 
interesting to note that while resource users see 
quanying as a problem, yet the industly which 
this pressure sustains, i.e. the building industry 
which leads to urbanization, is not perceived as 
a major issue! 
Visitor pressure -
The results for visitor pressure imply that 
the median ranks elicited by NGOs and the 
scientific community are significantly larger 
than those elicited by affected locals, official 
agencies and resource users. Visitor pressure 
equates with tourism, both domestic and 
international, which essentially translates into 
economic gain, explaining the reason for the low 
ranking by affected locals and resource users 
who consider tourism a revenue spinner. Again, 
official agencies, being part of the government 
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machinery, probably perceIve tourism as 
a positive economic factor. NGOs and the 
scientific community, on the other hand, may 
equate high tourist numbers with a demand for 
more leisure-related development and associated 
infi-astructure, and with increased pressures on 
the environment. 
Stakeholders attending the interpretative 
stake holder seminar felt it was logical for resource 
users and affected locals to view 'visitor pressure' 
as not so important, since both international 
and domestic tourists are a source of revenue for 
restaurateurs, hotel and apartment operators, shop 
owners and other businesses. One might ask, why 
affected locals too? Most of those present agreed 
that this was because many people in Gozo owned a 
second property, which can be rented on short-let or 
leased on long-let basis. Those working for offici a I 
agencies also argued in favour of the revenue 
accrued from tourism activity. On the other 
hand, those representing the non-governmental 
organizations and the scientific community 
felt that tourism and recreation-related activity 
generated more building and infrastructure, 
and therefore meant more land-take, hence their 
opposition towards this pressure. All those present 
agreed that the respective findings with regard to 
visitor pressure were realistic. 
Landfill -
The results acquired for landfill pressure imply 
that tlle median ranks elicited by affected locals are 
significantly larger than those elicited by official 
agencies, which are in turn larger than tllose 
elicited by resource users. The latter median ranks 
were also significantly larger tllan those elicited by 
the scientific community and these were in turn 
significantly larger than those elicited by NGOs. 
In this case, tlle low ranking by the NGOs and 
tlle scientific con1l11lmity is probably attributed to 
the fact that tllere is only one landfill and this is 
tllerefore localized in terms of impact. Resource 
users may perceive the landfill to be more of a 
threat because of its influence as a significant 
feature in the landscape, and its potential to have 
a detrimental effect on tourism. Official agencies, 
whose staff have to deal with waste management 
issues on a daily basis, are aware of its long-term 
repercussions, possibly explaining the higher 
ranking. Affected locals are the stakeholder group 
most affected by the landfill, and possibly the most 
concerned about its potential effects on health. The 
fact that this group attributed the highest ranking 
to the issue is therefore understandable. 
Participants at the interpretative stakeholder 
seminar, on the issue of the landfill, largely 
felt that the high rating given by affected locals 
was due to the awareness of the negative effects 
of leachates, toxic fumes hom burnt disposed 
material and vermin infestation in areas within 
a few kilometers of the dump. Those present for 
the seminar agreed that this pressure was highly 
topical among locals and people talked about 
it, especially following episodes of smoke from 
burning sectors of the dump blowing in the 
direction of habitation, often engulfing entire 
areas of surrounding villages and hamlets, or 
when, periodically, an exodus of many hundreds 
of rats occurs, with the result that localities in the 
vicinity are abruptly infested by vermin. Every 
local, it was fdt, had a most negative view of the 
landfill, so much so that even those involved in 
the leisure industry, among the resource users, 
rated the land fill pressure highly, as did the 
official agency group, since this posed a major 
environmental problem for the authorities. 
The general feeling by those present was that 
the island of Gozo was much too small for a 
landfill and, as a consequence, its influence, 
particularly its visual effect, was fdt across the 
island. Those representing the leisure industry 
said that tourism was not restricted to areas 
such as Marsalforn and Xlendi where recreation-
related activity was centred; people were mobile 
and the negative visual influence of the dump 
would affect the resource further afield. In 
contrast, NGOs and the scientific community 
did not rank the 'landfill' pressure highly since, 
it was felt by those present, this is perceived as 
a localized pressure that may be remedied with 
time, care and sound technology. 
As with the different stakeholder categories, 
both gender groups identified urbanization as 
the dominant pressure, and grazing as the least 
important pressure. In general, there were no 
major differences between the results given by 
males and females for the different pressures; 
nevertheless, some minor differences did 
emerge. The majority of these differences were, 
however, not found to be significant. There was 
only one statistically significant result, namely 
for reclamation, land abandonment and 
proliferation of alien flora, presented below. 
The median rank elicited by males is significantly 
larger than the median rank elicited by females, 
for this pressure. This result can therefore be 
generalized to the larger population. 
Table 7.3: Summary of statistical analysis 
by gender. The p-value is indicated for non-
significant results. In the final column, the order 
of median scores given by different groups is 
listed in ascending order. 
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Reclamation, land abandonment 
and proliferation of alien flora -
One possible explanation for the differences 
in rankings of this pressure between males 
and females could be that men are more 
exposed to rural land and to the impacts 
and repercussions of land reclamation, the 
abandonment of agricultural land and the 
proliferation of weeds on cultivated areas . 
Women in Gozo, on the other hand, are 
traditionally more restricted to family and 
household domains, although this, with time, 
is becoming less the case. 
Accordingto those present for the interpreta tive 
seminar, the significant difference as 
to why males ranked 'reclamation, land 
abandonment and proliferation of alien flora' 
as important while females tended to rank the 
pressure as less important was due to the fact 
that farming activity, the use and importance 
of land for cultivation and the consequence 
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of invasive weedy vegetation on agriculture 
was something a fanner was aware of. It was 
argued that since most fanners in Gozo are 
male, then it was logical to assume such a 
response. The farmer, who is exposed to such 
an environment on a daily basis, is very aware 
of the repercussions of such pressures on the 
resource. 
What is interesting is that the pressures 
posed by reclamation, land abandonment 
and proliferation of alien flora have been 
more associated with agriculture and the 
potential negative influence they could 
have on cultivated land by the majority of 
respondents, particularly affected locals 
and resource users, rather than with the 
environment per se. Evidently, those versed in 
environmental science or related disciplines, 
primarily those involved in the NGOs, the 
scientific community and, to a great extent, 
the official agencies, perceived these pressures 
as detrimental to natural and semi-natural 
assemblages, which form an integral part of 
the landscape, as does agricultural land-use. 
Analysis by age 
Seven age groups were identified, namely 
(i) under 20, (ii) 20 to 30, (iii) 31 to 40, 
(iv) 41 to 50, (v) 51 to 60, (vi) 61 to 70, 
and (vii) over 70. The age groups were then 
aggregated into four groups for purposes of 
statistical analysis, namely (i) under 31, (ii) 
31 to 40, (iii) 41 to 50, and (iv) over 50. 
Results found to be significant were for the 
following pressures: 
• Quarrying 
• Grazing 
• Landfill. 
I Pressure Significance Overall Order of I median scores 
Quarrying V 6 «31, >50), 
, (31-40, 41-50) 
Pollution from agliculture x (p = 0.763) 4 
, Urbanization x (p = 0,644) 7,5 
Visitor pressure x (p = 0.879) 4 ! 
I Hunting and trapping x (p = 0,969) 5 I 
r Grazing V 1 «31,41-50, 
>50),31-40 
>50, (31-40, Landfill V 5 41-50), <31 ! 
Land abandonment, 
reclamation & x (p = 0.816) 5 
proliferation of alien flora 
Table 7.4: Summary of statistical analysis by 
age, The p-value is indicated for non-significant 
results. In the final column (far right), the order of 
median scores given by different groups is listed 
in ascending order and groups with the same 
median are listed in brackets, 
Quarrying -
-
The over-50s age group's response may be 
attributed to the perception of this generation 
that quarrying is a necessary economic driver, 
vital to the local economy. The over-50s age 
group may also own land that is potentially 
marketable and may therefore link quarrying 
activity, the source of building material, 
with the prospect to develop their land for 
subsequent profit. On the other hand, people 
in the under-31 age group may be either too 
young to be significantly concerned about the 
long-term effects of quarries, or they may be 
at an age in life when they would be looking 
favourably at building or buying a new home, 
hence their general 'support' for quarrying 
activity. Moreover, the under-31 age group 
would not know a Gozitan landscape without 
the large-scale quarries that have existed and 
indeed intensified during the last three decades. 
Thus, in their minds, these quarries are an 
accepted every-day feature that forms part of the 
contemporary landscape. 
During the interpretative stakeholder 
seminar, with regard to the results elicited 
for 'quarrying' pressure, there was a general 
consensus that those under 31 were probably 
not fully aware of the adverse implications of 
quarries. Moreover, although this generation 
is supposedly environmentally aware, most at 
the seminar agreed that the attitude of laissez-
faire reigned supreme among people of this 
age group, hence their way of thinking towards 
the quarrying pressure. One comment was 
"sabu lwllox lest" (this generation has had 
it easy), unlike earlier generations who have 
had to learn to survive in austere economic 
conditions. On the over 50s, it was largely 
agreed that these were not as environmentally 
aware of the health implications caused by 
quarrying activity and cared less about the 
eyesore these gaping big holes presented in the 
Gozitan rural landscape. "Zmienhom 9hadda" 
(the se people have a different mentality 
compared to the younger generation; they are 
essentially past their prime, and they tend to 
care less about environmental matters), was 
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the general feeling by those present. On the 
other hand, the age groups between 31 and 
50 (31-40 and 41-50) are, it was felt, most 
aware of the issue and the problems that 
emanate from quarrying activity, hence their 
high regard for this pressure. 
Grazing -
The results obtained for this pressure imply 
that the median ranks elicited by the 31-40 
age group are significantly larger than the 
median ranks elicited by the under 31, 41-50 
and over 50 age groups. This result may be 
attributed to greater environmental awareness 
amongst the 31-40 age group, in addition 
to the fact that this generation may associate 
grazing with a more antiquated way oflife. The 
<31 age group, on the other hand, may have 
less recollection of such activities and therefore 
may not consider them as significant. Persons 
over 41 may remember such activities well and 
associate them with their childhood, when as 
youngsters they would have accompanied their 
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parents or grandparents in the countryside 
nearer their village in search for suitable 
pasture and hence may perceive this pressure 
as less negative. 
The issue of 'grazing' was discussed at 
length during the interpretative stakeholder 
seminar, with everyone agreeing that 
widespread grazing was harmful to the 
environment, although a controlled form 
would contribute towards a rura l setting that 
may be appreciated by those seeking such a 
way oflife. Some even felt that some grazing, 
perhaps restricted to specific zones, would 
add charm to the Gozitan rural landscape. 
On the respective age bands, it was thought 
that those under 31 were much too young 
to remember any form of grazing so would 
not perceive this activity as one that mounts 
a major pressure on the landscape. Those age 
groups comprising the over 40s (41-50 and 
over 50) lived at a time when herds of goats 
and flocks of sheep roamed the countryside 
and village streets on a daily basis; it was a 
fact of life in Gozo at the time when the over 
40s were youngsters, often playing in village 
squares and streets. Therefore, it was felt that 
these age bands would not normally perceive 
grazing as a problem since most would relate 
this activity with their youth. The 31-40 
age group, on the other hand, lived through 
the transition period when Gozo went from 
under-developed to times of better economic 
opportunities and, therefore, perceive grazing 
as something of long-ago that brings back 
memories of a socio-economically lean past. It 
was agreed that this age band would associate 
grazing with negative circumstances, hence 
their high rating. 
Landfill -
The results obtained for landfill pressure 
imply that the median ranks elicited by the 
<31 age group are significantly larger than 
the median ranks elicited by the 31-50 age 
group, and these are in turn significantly 
larger than those elicited by the >50 age 
group. The concern exhibited by the under-
31 age group is understandably linked to 
environmental consciousness, particularly 
since an awareness campaign was conducted 
about the issue of waste in local news media. 
Similarly, the 31-50 age groups may be 
concerned about the health effects of the 
landfill, especially if such persons have 
young children in the family. Members of 
the over-50 age group may, on the other 
hand, be less concerned about the long-term 
health repercussions of the landfill on the 
environment at large. 
On the question of the 'landfill', the general 
feeling at the interpretative stakeholder 
seminar was that most people were quite aware 
of the environmental health implications 
of the landfill in view of the publicity drive 
about waste management on the local media. 
It is expected that the younger generation 
(under 31 age banc\) is among the most 
exposed to the media and therefore hears 
quite a fair bit about waste issues, hence their 
concern. Those present felt that the over 50s 
age group would be more cynical towards 
environmental concerns, while the 31-50 
age groups (31-40 and 41-50) would also 
be quite concerned since at this age, people 
would normally be bringing up a family for 
whom they cared. It was generally agreed 
that people were quite conscious as a result 
of the propaganda and awareness campaigns 
in favour of sound waste management. 
Conversely, people were far less responsive 
towards the environmental health effects of 
quarrying activity, in-part because there was 
no awareness programme about the negative 
impacts of quarries and also because many 
people owned land that was developable and 
therefore associated quarries with money-
earning potential. 
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Potential applicability: research implications 
Key findings 
In the course of this research, nine coastal sites, 
with their supporting semi-natural landscapes, 
were identified for a relatively wide ranging 
suite of important ecological assets, of which the 
majority have been recommended or designated 
candidate Special Areas of Conservation (SAC). 
This means that each of the coastal landscapes 
that has been designated a SAC has the potential 
of being declared a Natura 2000 site as a result 
of existing ecological assets. Therefore, apart from 
each being unique at the local scale, these areas 
have also been singled out as having important 
assemblages and communities that render them 
valuable at the regional and international levels. 
Collectively they form part of a network that 
features a natural and cultural heritage worth 
protecting and preserving, since each site supports 
a range of habitats and biotic assemblages, some 
quite pristine and others less so, with a potential 
for rehabilitation and restoration. Geographically, 
the nine sites encircle the island of Gozo and, 
in so doing, provide a network of important 
habitats and assemblages that may be linked 
to other adjoining, but relatively less valuable, 
biotopes. The latter may nonetheless sustain a 
potential for harbouring ecological assets worthy 
of conservation or which may provide a wildlife 
linkage function and buffer that would benefit 
the more important areas and their surrounding 
landscapes. However, such potential is directly 
dependent on anthropic pressures. There are 
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two aspects involving the impact of anthropic 
pressures on ecological valuation results, which 
are particularly relevant to the present study, 
namely (i) the way pressures currently impact 
on areas of high ecological value, and the spatial 
correlation between pressures and ecological 
value, and (ii) the potential fOl'pressures to modifY 
ecological value in the long-term future. 
In terms of the association between anthropic 
pressures and ecological value, there is evidently 
a degree of correlation. Sites of high ecological 
value also tend to be highly susceptible to 
pressures. This may be attributed to a number 
of reasons. First and foremost, the sites are 
few and tend to be pocketed within a human 
land-cover, consisting mainly of urbanization, 
agriculture, quarrying and infrastructure. As a 
result, these sites are surrounded by anthropic 
actlvltles, often leading to considerable 
pressures, on all or most of their boundaries. 
The spatial link between ecological value and 
pressures is therefore self-evident, at least to 
some extent. A second reason relates to the 
small size ofGozo overall. Unlike on larger land 
masses, all land-uses on Gozo are constrained 
within a small land area of just 6 7km2. This 
includes residential, industrial, agricultural, 
infra structural and other urban land-uses, 
together with visually and environmentally 
undesirable, but necessary, land-uses such 
as the landfill and stone extraction quarries. 
This point, in fact, emerged strongly from all 
the exercises carried out with stakeholders 
and key actors. A multitude of adverse issues 
were identified and their spatial ubiquity was 
emphasized by practically all respondents. It is 
in fact somewhat evident that current piecemeal 
management approaches based on protection 
of individually delineated parcels of land are 
inadequate, as they fail to mitigate against 
this wide pervasiveness of threats. This is 
particularly the case given that there is no sense 
of a managed 'system' of protected areas; sites 
were designated and delineated in isolation, 
and are managed as such, a serious limitation 
given the importance of connectivity between 
natural areas (Forman 1995; Bennett 1998; 
Farina 2000; Cassar 2001). Looking at Gozo 
against the background of planning literature, 
it is evident that there are presently major 
issues of concern; for instance, of the four major 
threats to conservation identified by Barzetti 
(1993) (development, encroachment, natural! 
man-made disasters & inadequate liaison-
management failure), all are present to varying 
degrees on the island. 
It is also evident that anthropic pressures have 
considerable potential to alter the ecological 
value results obtained during this study, most 
likely in a negative capacity. It is unfortunate but 
likely, that if current trends persist, repeating 
this research some years into the future would 
likely show lower overall ecological value of the 
sites in question, a more limited distribution 
of positive ecological attributes (such as rarity, 
endemism, extent, etc.), and more widespread 
degradation on an island scale. Such trends 
are already evident on the peripheries of the 
nine sites in question, and in some cases, even 
within these sites. Parcels of land within these 
sites in fact already exhibit evidence of some 
degradation and loss of integrity. Furthermore, 
proposals for the development of these sites or of 
parcels within them are forever on the increase, 
and often given substantial consideration by 
certain quarters of the powers that be, and 
at times by sectors of the public. This latter 
point, that is, support for development of sites 
of high ecological value by sectors of the public 
relates very much to the polarized perception 
of conservation and development, where these 
are often presented as opposing forces. It is 
unfortunate that such proposals are often 
marketed to the man-in-the-street as some 
sort of economic panacea which will solve the 
country's economic woes and unemployment 
trends. Conservation, on the other hand, is 
largely perceived as the domain of a largely 
unconventional sector of society which embraces 
more alternative philosophies and ways of life, 
a perception which bears some resemblance to 
attitudes towards the hippie movement of the 
1960s and the subsequent anti-establishment 
and ultra-leftist upsurge in western society. The 
natural heritage of the Maltese Islands is rarely 
presented as an economic asset, and this explains 
the views of some members of the public who see 
natural tracts ofland as a 'waste' when there is a 
potential for these to be developed for business. 
This of course does not imply that all locals 
share this view. The perception of 'economy' 
being better than 'conservation' is in fact largely 
promulgated by those who have some sort of 
stake in the development proposals being put 
forward. It is however worrying that a commonly 
cited argument is that conservation comes 
at the expense of jobs and a sound economy, 
particularly when several visitors to the islands 
repeatedly point out that Malta's main assets are 
its natural and cultural resources, and that one 
should seek to avoid turning the islands into 
just another Mediterranean tourist resort. 
It is therefore evident that if ecological value 
is to be maintained, or indeed enhanced, 
current protectionist management strategies 
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will not suffice. As the scale of environmental 
ills rapidly increases, particularly in small 
islands as in the case of Gozo, the need 
to approach environmental management 
concerns in a holistic and integrated manner 
is strongly felt and is becoming a matter 
of necessity rather than choice. However, 
actual implementation of such an approach 
is far from simple, and the information 
provided by the more traditional domains of 
ecology does not readily lend itself to holistic 
management. The contributions of ecology to 
conservation and management have, to-date, 
largely been restricted to species inventories 
and counts, assessment of value of small-scale 
sites, quantitative baseline data for sites of 
limited extent, and the like. What is needed 
for holistic management, however, is an 
approach that whilst incorporating all of the 
above and building on it, also adds a further 
dimension. Specifically, there is a need for a 
larger-scale approach that makes allowance 
for consideration of human elements. The 
landscape level provides an ideal scale for such 
analysis and implementation. The landscape 
approach is uniquely relevant in addressing 
large-scale issues in biotope research 
and natural resource management. As 
demographic growth dramatically increases 
the demand for natural assets, including water 
resources and more land for urbanization, in 
the process causing significant changes in 
quantity and quality, the need for achieving 
sustainable resource management becomes 
more and more imperative. In the past, 
natural resources were traditionally managed 
using data collected at small scale, often 
resulting in variable and limited success. In 
recent years the need to adopt a large-scale 
approach to natural resource management 
and conservation has been recognized in the 
use of concepts, principles and methods of 
landscape ecology (Liu and Taylor 2002). 
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The current research, which focuses essentially 
on ecology, sought to expand the scale of the 
study to include the socio-cultural dimension 
in order to meet the challenges imposed 
by contemporary conservation needs. The 
resultant approach, whose goal is conservation, 
endeavours to link those aspects of landscape 
ecology that promote the management of 
natural/semi-natural resources with concepts 
of sustainability. With a view to support the 
notion of landscape integrity, it investigates 
issues pertaining to biotope conservation 
through the employment of large-scale 
spatial data, concurrently delving into soft 
systems approaches through the multiparty 
involvement of stakeholders. The research thus 
introduces an innovative hybrid application 
that brings expert-driven methodologies and 
participatory approaches into play, which, in 
tandem, presents a suite of opportunities and 
challenges for nature conservation. The results 
obtained enable planners and managers to 
identify biotopes and landscape units of 
particular value, on which attention may best 
be focused. Such considerations are of major 
relevance given that resources available are 
invariably limited and that prioritization is a 
must. The subsequent assessment of threats 
again has the potential to be used in planning 
and management for identification of major 
threats and prioritization of conservation 
management efforts. The combination of the 
two can consequently inform a way forward, 
based on maintaining and/or improving 
ecological value and addressing and mitigating 
threats. In the context of Gozo, given the 
issues discussed, specifically the extent and 
intensity of pressures, such a way forward 
can draw on approaches and methods of 
ecological restoration, given the availability 
of significant tracts of disturbed ground and 
abandoned agricultural land. It is evident that 
a holistic environmental management strategy 
is needed, ideally supplemented with pro-
active initiatives. The debate should therefore 
focus attention on the need for an island-wide 
ecological restoration strategy. 
The results obtained during the course of 
the research demonstrate a number of key 
findings. To begin with, it is evident that 
despite Gozo's small physical size, there is a 
considerable amount ofland that is colonized by 
biotopes supporting natural and semi-natural 
assemblages, even if these are often pocketed 
within an anthropogenic landscape. Within 
these parcels of land, patches of particularly 
high ecological value stand out, as do smaller 
tracts ofland oflesser, but nevertheless positive-
scored, ecological value. The subsequent 
analysis revealed that particular biotopes and 
landscape units had particularly high ecological 
value. In a good number of cases, these were 
areas that are either relatively inaccessible, such 
as sheer sea-cliffs, or which represented single 
examples of a particular biotope/landscape-
type, such as coastal dunes and solution 
subsidence structures. On the other hand, areas 
of the landscape which are more physically 
accessible, and suitable for anthropic activities, 
registered lower total ecological values, generally 
because the natural vegetation has, over time, 
been altered or negatively influenced, or even 
destroyed, by human agency. This point made 
clear the need for consideration of the human 
element within the landscape. 
In this regard, pressures that can influence 
the status of ecological assemblages, and 
hence their ecological value, were identified. 
The subsequent prioritization of pressures 
by different stakeholders also enabled an 
assessment of the magnitude and significance of 
different pressures. As discussed, urbanization 
emerged as the major pressure, a result which 
although not surprising given the trend in most 
coastal areas and across the Mediterranean, is of 
concern in terms of its potential repercussions 
on ecological resources. It is therefore evident 
that management of the ecology and landscape 
of Gozo must seek to address the anthropic 
element, particularly in relation to economic 
and population growth, and subsequent 
demands in terms of urban land area. On a 
more positive note, it was also evident from 
the research that several biotopes are bounded 
by, or located in close proximity to, areas of 
abandoned agricultural land. This in itself 
may represent an opportunity for pro-active 
environmental management through ecological 
restoration, which would help increase the 
ecological footprint and a wider availability 
of biotopes. The fact that abandonment of 
agricultural land was identified as a pressure by 
stakeholders, and yet may provide an excellent 
opportunity for ecological restoration, makes an 
important point that issues in environmental 
management are rarely clear-cut, and that a 
holistic view can provide opportunities for pro-
active and positive initiatives in conservation 
even within a human-dominated matrix. 
The same may apply to many other identified 
pressures, such as quarrying, urbanization and 
others, and the lesson to be learnt, particularly 
in the Maltese context, is that sensitive planning 
and management can go a long way towards 
lessening the negative environmental impacts 
of development and associated activities; often 
the manner by which anthropic development is 
implemented makes the negative impacts more 
acute than necessary. 
In terms of methodology, the combination 
of research on ecological aspects and related 
human pressures affecting them, makes a useful 
contribution with regard to pragmatism and 
utility for management. This is because, whilst 
the ecological research provides a baseline 
for management decisions, the subsequent 
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consideration of anthropic pressures can feed 
directly into the development of indicators for 
assessing change in the pressures affecting that 
baseline over short and long-term timescales. 
This link between science and management 
has often been lacking, as much relevant work 
tends to be carried out in a segmented manner, 
with work by ecologists being considered 
independent of more social science-oriented 
research. The present research thus fills a 
lacuna in the field, and provides an example of 
how combining different research aspects can 
provide results that are far more accessible for 
decision-making at a strategic and local level. 
Sustainability indicators 
The assessment of pressures operating on 
landscapes using participatory exercises can allow 
for the derivation of sustainability indicators. 
Such indicators are useful for measuring 
changes in factors which can affect the ecological 
baseline identified in earlier phases of the 
study. Preliminary indicators were identified by 
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Figure 8.1: 
Map showing 
distribution and 
extent of biotopes 
and abandoned 
agricultural land. 
participants in the soft systems analysis, as this 
represented a logical step following from the 
identification and prioritization of pressures. 
Based on these results, and on subsequent 
ranking exercises and informal discussions 
carried out with respondents, a number of 
sustainability indicators were identified, which 
can be used to assess pressures on landscapes in 
Gozo, and which can be extrapolated to the wider 
Mediterranean setting. The list is not intended 
to be exhaustive, as there are undoubtedly 
many other indicators that could be developed. 
However, it was deemed more appropriate to 
develop a smaller number of feasible indicators, 
rather than a long list of all potential indicators, 
which would require unfeasible resources for 
measurement and monitoring. In line with the 
principle of appropriate imprecision, i.e. not 
measuring more than needed, it was deemed 
important to relate the costs of information 
derived to its useful truth, with trade-offs 
between quantity, relevance, accuracy, timeliness 
and resources required. An indicative list of 
indicators is presented in table 8.1: 
Extent of area colonized by alien land in 
species 
Table 8.1: List of indicators identified for the 
eight main pressures on landscape in Gozo. 
'The landf!1I facility per se has since closed down, but tt1is indicator may 
still be relevant if these findings are extrapolated to other locations. 
In addition to the suite of indicators listed 
in Table 8.1, other indicators were identified 
during the course of the study, for ecological 
and conservation variables. Some of these are 
presented in Table 8.2. 
Landscape fragmentation 
Habitat loss 
Fire 
,taction 
Table 8.2: List of indicators identified for 
ecological status and conservation on Gozo. 
The need for ecological restoration was evoked on 
numerous occasions during the research. Seeing 
how the Maltese landscape has been modified 
and radically altered, and the manner by which 
habitats and biota have been segregated and 
forced into restricted refugia over the millennia 
but more so during the last four decades, it is 
amply clear that conservation of local habitats 
and the biota these support, requires much more 
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than just protection of ecological resources. 
Degraded habitats and scarred landscapes may 
need to be rehabilitated and, in some cases, a 
fair deal of 'reconstruction' may be required 
to at least approximate the character of the 
landscape that existed prior modification of 
the terrain by human agency. This may prove 
difficult, as it is not always clear what the 
terrain or its constituent habitats looked like 
centuries ago, before the landscape was initially 
transformed, m'which biotic elements colonized 
the area in question. It should be borne in 
mind that numerous gradual changes could 
have occurred over time, driven by social needs, 
land-use requirements, available technology, 
demographic parameters and the culture of the 
time. In the case of the Maltese Islands, finding 
out what constituted the ecological make-up 
prior transformation of the landscape by the 
different waves of human colonizers, or earlier 
still prior the arrival of the first human settlers, 
may require complex examination and analysis 
of sequences of deposits dating back to the late 
Pleistocene. Coring and subsequent analysis 
(e.g. pollen, seeds, wood, snail shells, minerals 
etc.), although often problematic in calcareous 
environments, would provide invaluable 
information on vegetation cover, terrain and 
climatic regime through time. 
The examination of medieval manuscripts 
of, for example, notarial deeds could also give 
some insights as to what the terrain and existing 
vegetation may have looked like at different 
times. Moreover, another possible source of 
information would be to analyze the precise 
meaning and derivation of certain toponyms 
(place-names), some of which refer to specific 
wildlife that existed many centuries ago in a 
particular area. An interesting example is the 
place-name 'ta/-l1ida' (used for at least two or 
three localities in Gozo as also for a number of 
rural areas in Malta), which translates as 'of the 
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Red Kite', a species that may have bred locally 
in the past and is now quite rare throughout 
its entire European range. By searching for 
bio-markers of floral community remnants 
within these rural localities as well as looking 
at the species' present-day breeding habitat 
in southern Europe, one should obtain a fair 
indication of what the environment may have 
been like in these localities some centuries 
ago or prior modification. However, even if the 
condition of a previously existing biotope (at any 
given point in time) becomes known, this does 
not mean that it can be physically reproduced. 
The abiotic and biotic components of a system 
may have changed substantially, such that even 
given theoretically ideal conditions, the biotope 
will not be able to persist long-term. 
In the event that restoration ecology is the chosen 
option, the approach to be adopted will depend 
considerably on the state in which the particular 
locality or site is in at the present time, and on 
the magnitude of the intervention required. 
The aim here is to discuss the assumptions 
and ecological principles underlying habitat 
reconstruction, and to look at the wide range of 
practical methodologies that may be applicable 
for Gozo, based on the results discussed in the 
preceding chapters. The underlying notion 
behind habitat reconstruction is to 'engineer' 
degraded ecological assemblages in such a 
manner that the end result resembles natural 
communities of vegetation and fauna of 
high scientific and/or conservation value. As 
anthropogenic pressures on ecosystems and 
natural and semi-natural landscapes increase, 
conservationists, environmental planners 
and managers, landscape architects and 
educationalists are becoming increasingly 
concerned, not only with the conservation 
and management of these areas, but also with 
the active enhancement of degraded habitats, 
assemblages, and populations (all components 
of the ecosystem} where this is possible and 
desirable. As the results obtained clearly 
illustrate, Gozo is no exception and numerous 
and pervasive pressures abound, leading to the 
degradation, and at times, outright destruction, 
of entire tracts of habitat and its associated 
biota. The situation may indeed be more acute 
on Gozo, where the small land area renders 
every parcel of natural and semi-natural 
habitat important and as a consequence, 
possibly more vulnerable. 
Until recently, opportunities for restoration and 
reconstruction of habitats were usually limited 
to embellishment projects of small-scale areas, 
such as restoration of derelict land or urban 
renewal schemes. However, there is now much 
wider potential for such restoration schemes due 
to a variety of developments that have occurred 
in recent years. Firstly, and as noted above, the 
land area that represents natural habitats is 
rapidly diminishing, with certain components 
of the ecosystem becoming rarer and more 
vulnerable; secondly, legal instruments and 
policies are, as time goes by, being refined and 
customized to include new possibilities for 
land-use re-appraisal; and, thirdly, decision-
making responsibilities are being shed and 
decentralized (e.g. through local governments 
and regional management authorities). In 
Europe, for example, the abandonment of vast 
areas of agricultural land and new conservation 
policies for forestry and other rural land-uses are 
now providing the 'habitat engineer' with much 
broader-scale opportunities and challenges. 
Likewise in the towns and cities, particularly 
on the rural-urban fringe, there is an equally 
challenging scope for innovative landscaping 
using indigenous species of conservation as 
well as ones of aesthetic value. In the Maltese 
Islands, because of the rapid rate of urban 
development that has taken place following 
Independence, concurrent with widespread 
habitat degradation and a lack of forested 
areas, there is an undisputed need for habitat 
restoration and rehabilitation to be undertaken. 
It may be further pointed out that the rate of 
urban development that took place in the seven 
thousand years of more or less permanent 
human habitation of the Maltese Islands is 
estimated to have increased more than threefold 
in the last three decades or so. Although this is 
an overall estimate, and it appears that the urban 
footprint has not increased to such an extent on 
Gozo (as compared to the main island of Malta), 
the results obtained from this research suggest 
that urbanization is the predominant threat to 
landscape on Gozo; there was consensus between 
all stakeholder groups on this point. Such 
threat is even more acute in Gozo, given that 
the island's character is very much dependent 
on the high proportion of rural landscapes. 
Malta, on the other hand, as a result of intensive 
construction activity in recent decades, has lost 
much of its rural character and is dominated 
by a sizeable urban land-mass, especially in 
the inner and outer harbour regions. Thus, the 
significant difference between the main island 
of Malta and Gozo is that the latter still has the 
potential to preserve its rural character, whilst 
this chance has largely been lost on mainland 
Malta on an island-wide basis. 
An interest in 'natural' vegetation for 
landscaping and aesthetic reasons is not a recent 
development, particularly on the European 
mainland. Landscape architects have been 
advocating naturalistic landscapes since the 
18th century, while ecologists and naturalists 
have seemingly favoured the most 'natural 
and diverse habitats' option. The horticultural 
approach to reconstructing biological habitats 
or communities, however, is very much a 
recent phenomenon. Philosophies vary on the 
extent to which habitat reconstruction should 
copy or influence nature. At one extreme is 
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the horticultural school, which aims to create 
colourful, interesting and attractive habitats 
for people in the places where they live or visit. 
On the other hand, the nature conservationist 
is committed to protecting good quality 
semi-natural habitats from negative human 
influence. There is obviously scope for both 
these options, as well as for reconciliation 
and compromise; examples include the 
reconstruction of assemblages and habitats on 
abandoned agricultural land and quarried sites 
in rural areas. 
A practical example includes the extensive clay-
dominated slopes around the various plateaux 
in Gozo, which were, until recently, utilized for 
cereal cultivation; many of these slopes have 
been abandoned due to low financial returns 
and a good number are presently planted with 
fast-growing alien eucalyptus trees for bird-
shooting purposes. Such vast areas may prove 
to be suitable beneficiary sites for the purpose 
of restoration ecology. The example of planting 
eucalyptus trees for bird-shooting purposes on 
Gozo in fact illustrates the potential of using 
restoration ecology as a conservation and 
educational strategy. On the one hand, planting 
indigenous trees rather than alien eucalyptus 
trees would achieve the desired goal of 
attracting birds, even if for bird-shooting, and 
also achieve better conservation aims in terms 
of habitat creation and richness. Conversely, 
the use of indigenous species would also 
allow for more awareness and environmental 
education regarding natural assets and 
their cultural importance. Indigenous and 
archaeophytic species are furthermore better 
adapted to the Mediterranean setting from 
the biological and aesthetic point of view. In 
this way, a land-use which was identified by 
stakeholders as a landscape pressure in this 
research could be transformed into a positive 
attribute for conservation, thus illustrating 
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how uses and actIvltles currently exerting 
pressures on landscape can in themselves 
also present opportunities for environmental 
management. Similarly, in the urban context, 
the cultivation of attractive soft-landscaped 
patches with planted stands of indigenous 
trees and irregularly shaped ponds in place 
of the traditional hard-landscaped (with 
a predominance of concrete and other 
hard surfaces) urban park, has a distinct 
environmental education and nature awareness 
role. In such circumstances, the horticultural 
ethic prevails, that is, there is no pressing 
need to attempt the construction of a habitat 
carbon-copy as long as the result is attractive 
and stage-managed for effect. Moreover, 
such endeavours would undeniably reinforce 
public appreciation and consciousness of the 
real countryside. 
In contrast, the conservation ethic allllS to 
maintain and protect small areas of high quality 
habitat scattered amongst predominantly 
cultivated and urbanized landscapes, where 
'genetic contamination' or artificial alteration 
of such communities is generally discouraged. 
Although conservationists have occasionally re-
introduced rare species, attempts that would 
result in ecologically 'unbalanced' situations 
should largely be avoided. On the other hand, 
situations that ought to be encouraged are 
those where modified land that lies adjacent 
to high quality habitats is encouraged to 
diversify through natural colonization and 
appropriate management techniques. This 
method, known as the duplication solution as 
put forward by Newbold (Baines in Buckley 
[Edl1989), allows the rehabilitation of heavily 
degraded or disturbed adjacent areas , such 
as intensively farmed land, or land that has 
experienced considerable modification, such 
as bird-trapping sites, through the re-creation 
of 'near-to-natural' habitats. 
There is much potential for this approach 
in Gozo, where considerably large tracts of 
abandoned agricultural land lie adjacent 
to ecologically important biotopes, such as 
some of the hotspot sites identified. In this 
regard, it is crucial to bear two points in 
mind. Firstly, whatever is introduced into the 
area should be planted within the ecological 
context, that is, all species used should not 
just be indigenous to the region or country but 
should 'belong' to that specific habitat where 
rehabilitation is being carried out. Secondly, 
any attempt at re-introducing species should 
take into consideration the phytosociological 
association of the species assemblage present 
within or on adjacent land. Furthermore, it 
is exceedingly important that any introduced 
indigenous plants should originate from 
local stock, wherever possible, so as not to 
contaminate the gene pool. Such re-constructed 
or rehabilitated habitats are, initially, no more 
than a supporting network of buffer zones for 
naturally existing communities. Moreover, they 
may be 'engineered' and managed to perform 
the function ofwildli[e corridors and other such 
linkages, so badly needed in numerous areas 
throughout Gozo, in order to serve as a medium 
for connectivity between existing pockets of 
ecologically important habitats and biota. 
'Popular conservation', through the efforts 
of environmental NGOs, has fostered an 
awareness that habitat loss can, to some extent, 
be compensated for. The constant reminder 
that urbanization, industry and agriculture 
have dramatically reduced and fragmented 
the natural and semi-natural environment has 
initiated a belief that the environment can be 
revitalized by re-creating semi-natural areas 
that resemble natural ones that were lost over 
the years. The Netherlands, a European leader 
in environmental concerns and a country with 
strong horticultural traditions, has long shied 
away from formal landscaping solutions around 
new housing areas in favour of nature-parks 
using indigenous vegetation through the use 
of multi-species plantings of trees and shrubs 
(Buckley 1989). Such an approach based on 
the use of indigenous/archaeophytic species 
may well serve the island of Gozo, given that 
vast tracts of land have been abandoned and 
that Gozo provides that rural space for many 
visitors from Malta who visit the sister island 
for leisure and rest. 
a 
There are many reasons for habitat 'creation' 
exercises and this also applies to the island of 
Gozo. The aim is generally to establish semi-
natural vegetation communities which in 
some way resemble their natural counterparts, 
although not necessarily to re-create the full 
diversity of a natural biotope. Conservationists, 
environmental planners & managers and 
landscape architects all have widely differing 
views on how far this process should be taken. 
These mixed objectives, which all apply in the 
case of Gozo, include: 
creating visually attractive vegetation 
assemblages; 
• providing educational and, ideally, also 
scientific interest; 
• safeguarding rare species or rare biotic 
communities; and, 
• creating low maintenance landscapes. 
In each case the starting point is the habitat 
stereotype, i.e. an image of the type of 
ecological assemblage to be reproduced. 
The closer this corresponds to the natural 
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version, the more complicated it will be to 
achieve. Although the idea of assembling 
a biotope replica presents an irresistible 
challenge, there are serious technical 
constraints and ethical issues to consider 
when pushing biotope reconstruction to this 
extreme. Abuses can all too easily arise where 
intrinsically interesting, rare and attractive 
indigenous species are concerned; in this 
case, habitat reconstruction may become an 
excuse for exploitation. For example, rare and 
endangered species may be indiscriminately 
collected under the guise of conservation 
projects, for eventual commercial reasons. 
Most habitat restoration work takes place at 
either of two levels: (i) that of the single plant 
population (i.e. transplanting a number of 
specimens of a single species), which often 
fails to reproduce the site conditions desired 
or fails to integrate with other elements of 
the community occurring on and around the 
site; or (ii) that of planting groups of species 
which usually occur together in nature 
(phytosociologically associated) as part of the 
existing community. The scope would be to 
reconstruct the assemblage if the character 
of the site has been altered considerably, e.g. 
as a result of intensive farming or quarrying, 
or restore the site in question, if the site has 
experienced degradation but still retains 
many elements of its original communities. 
There is broad scope for habitat reconstruction 
and restoration since these techniques can 
not only be applied to repair damaged 
habitats and ecosystems (for instance, within 
and around exhausted quarry sites), or for 
landscaping schemes following urbanization 
or the rehabilitation of rural settings, but can 
also be used in nature conservation projects 
and within protected area schemes involving, 
for example, the re-introduction of rare and 
localized species (e.g. Salix alba in riparian 
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environments) or of locally extinct species in 
areas of scientific importance (e.g. Ammophila 
littoralis in sand dune habitats). 
In the case of re-establishment of locally 
extinct species, extreme care nlust be taken 
with regard to the locality from which any 
re-introduced species originates. In the case 
of the Maltese Islands, although one should 
first investigate the actual origins of a species' 
distribution, the main affinities of the Maltese 
biota are with Sicily, the closest landmass of 
any size. In this regard, the Hyblean plateau 
of south-eastern Sicily is of immense bio-
geographical importance since its native 
species have close genetic similarities with the 
fauna and flora of the Maltese Islands. Thus, 
there are numerous opportunities for ecological 
restoration to be pursued in different localities 
of Gozo. Each option should be appraised 
according to the conservation aims as well 
as the management needs of each particular 
site and its surroundings. In addition, the 
current land-uses, social aspects and cultural 
dimension should also be borne in mind 
when assessing the site and in proposing any 
management/mitigation measures. All of the 
theoretical issues discussed above are, without 
any doubt, applicable to the Gozitan scenario, 
largely due to the widespread abandonment of 
agricultural practice, often adjacent to areas of 
ecological importance. 
A variety of assemblages may be used in Gozo, 
particularly on abandoned agricultural land, for 
habitat restoration and habitat creation (Table 
8.3). The suggested scheme would, however, 
need to be evaluated in the light of numerous 
other considerations, such as land ownership, 
availability of saplings for planting, political 
will and social acceptability. Nevertheless, 
the proposed list is intended to represent a 
theoretical basis for decision-making. 
Elements of Mediterranean halo-nitrophilous scrub based upon 
Atriplex halimlls 
Palmetto brush based upon Chamaerops hllmilis 
Tree-spurge formation (Euphorbia delldroideSj 
Itala-Slcilian sub-Mediterranean deciduous thickets based upon 
Rubus ulmifolius and Pistacia lentiscus 
SCLEAOPHYLLOUS SCRUB 
• Arborescent malorral 
Olive and lentise matorral based upon Olea europaea, Cera/onia 
siliqua, Pistaeia lentiscus and Myrtus communis 
• Thenno-Mediterranean shrub formations 
Thermo-Mediterranean brush thickets and heath garrigues based 
upon Olea europaea, Phfl/y1ll8 latifolia, Hllamnus alatemus, Myrtus 
communis, Pis/acta lenliscus, Quercus ilex., Cllamaerops Ilumills and 
an underorowth consisting of Asparagus aphyl!us and Prasium majus, 
Sicilian Channel Periploca scrub based upon Periploca 
angllstifolia, Pis/acia lentlscus, Euphorbia dendroides and Prasium 
Aleppo pine woods (Pinus halepensis) 
Phillyrea thickets, a maquis formation based upon Phil/yrea media, 
Ceratonia siliqua and Rhamnus alatemus 
Spanish broom fields (Spartium juncaum) 
SOUTHERN RIPARIAN GALLERIES AND TKICKETS 
Nerio-Tamaricetea based upon Nerium oleander, Vi/ex agnus-
cas/us and TamarL~ aflical18 
West-Mediterranean tamariskihickels (Tamarix africanliJ 
Acantha mallis - Ulmetum minoris elements based upon Populus 
alba, Acanthus mol/is and Rubus ulmifolius 
Table 8.3: List of proposed assemblages for 
habitat restoration and creation. 
The whole concept of connectIvIty revolves 
around the spatial arrangement, as well as the 
quality of, elements in a landscape, and the 
manner by which these influence the movement 
of organisms among habitat patches (Merriam 
1984, 1991; Forman 1995). From the onset 
it should be pointed out that there has been a 
degree of controversy regarding the use of the 
terms connectivity and corridors, in particular, 
because the latter term is often said to have a 
narrow focus since it largely refers to continuous 
linear strips of habitat. On the other hand, 
connectivity refers to the issue of how such 
strips, stepping stones and habitat mosaics, and 
types of movements like, for example, dispersal 
by various agents, foraging and migration, can 
facilitate continuity and improve the conservation 
status of otherwise isolated populations (Bennett 
1999). The key function of connectivity is to 
provide an effective medium for the conservation 
of populations and communities, as well as the 
maintenance of ecological processes within 
landscapes, which have been degraded, disturbed 
or fragmented by human activity. Connectivity, 
at the landscape scale, has often been defined as 
"the degree to which the landscape facilitates or 
impedes movement among resources patches" 
(Taylor et a!. 1993). Thus, a landscape which 
features high levels of connectivity is one that 
encourages and smoothens the progress of 
movement between habitats that are suitable for 
e.g. foraging, hunting and shelter. Conversely, 
low connectivity landscapes are ones in which 
species are severely constrained from moving 
between suitable selected habitats. It is perhaps 
imperative to recognize that landscapes are 
perceived differently by different species and 
therefore the level of connectivity would tend to 
vary between species and between communities. 
Moreover, a particular landscape may, at a given 
point in time, provide high connectivity for a suite 
of organisms e.g. wide-ranging mobile species 
such as birds, and low connectivity for other 
species such as apterous invertebrates and small 
sluggish vertebrates. In ensuring connectivity, 
it should be further envisaged that ecological 
linkages meet the needs of different movements 
(e.g. foraging strategies, seeking shelter, etc.), 
spanning different scales, of the various 
organisms that colonize a particular landscape. 
Chapter 8: 
Potential applicability: research implications 
• .... 1:--;:> 
\ ~, A 
lj r""\... . .... 
Figure 8.2: t\;. 
.\ rl~'· /'" "!~ 
-' ) 'X; ,~\ 
\j ./ , '" 
~ \ , 
Map illustrating 
a selection of 
landscape~scale 
linkages. 
~ \ c ~~~) ~7--------< _ -J -:::? ''-- -~ 1.5 
kiIometers 
• Sheer SC:l c llff!. 
• ShOIlr'~ldoo 'nlJJ1d c!>Carpm(!nts 
• Boukll'1"SCfN} 
. V.lllcysys\em 
. M(lr~llInd 
• Freshw.ltef body 
In essence, it is crucial that physical linkages 
within a landscape, which has been modified 
as a result of human activity, provide sufficient 
space and material assets for individual species 
to move and obtain what resources are required 
at different stages of their life cycle. Clearly there 
is a need to develop a better understanding on 
the use of connectivity at different scales by 
different species as a result of the complexity of 
the natural world and its associated ecological 
processes that operate at different spatial and 
temporal scales. 
Conservation strategies for rural landscapes need 
to ensure that effective connectivity is maintained 
at a wide range of spatial scales (Bennett 1999) 
if the ultimate aim is to protect viable natural 
and semi-natural communities and the integrity 
of ecological processes (Noss 1991). At least 
three spatial scales have been identified for the 
following landscape configurations: habitat 
corridors, stepping stones and habitat mosaics -
the local scale [1 kilometre], landscape scale [1 
A Landscape Approach To Conservation: 
Integrating Ecological Sciences & Participatory Methods 
- 10s kilometres] and regional or biogeographic 
scale [100 - 1000s kilometres] (Bennett 1999). 
In the case of the Mediterranean, linkages at 
various scales may be encountered, but in the 
case of Gozo, the scales that are most prevalent 
are those at the local and landscape levels. The 
former comprises a range of linear linkages that 
include roadside vegetation, the ubiquitous 
prickly pear stands (Opuntia ficus-indica) 
and the extensive network of dry stone rubble 
walls on field boundaries as well as copses of 
archaeophytic assemblages (Oleo-Ceratonion 
formations - cultivated carob and olive trees) 
that provide the function of stepping stones 
across the predominantly cultivated terrain of the 
island. In particular, these local scale linkages 
assist fauna to move across modified terrain 
such as farmland. 
Linkages at the landscape scale consist of some 
of the various landscape units identified earlier 
in the present study, and include the sheer sea-
cliffs, which mostly bound the island to the 
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sea on its western, north-western and southern 
coasts, the inland sheer escarpments and their 
adjoining rdum (boulder screes), the extensive 
karstic pavements often colonized by a diverse 
flora, largely but not exclusively located on the 
island's north-eastern and southern sectors, 
valley systems that broadly intersect the island 
of Gozo, and, clay taluses that essentially serve 
to link karstic plateaux and their adjoining 
escarpments and boulder screes to extensive 
valley systems. Landscape scale linkages serve 
to maintain connectivity for animal and plant 
species as well as ecological processes. Valley 
systems, in particular, function as habitat 
corridors for migratory passerines during bi-
annual avian passage, as birds funnel inland in 
search of foraging grounds and roosting areas. 
Figure 8.2 illustrates some of these landscape-
scale linkages comprised of landscape units 
identified earlier in research and indicates their 
spatial extent. Of particular note are the valley 
systems and sheer sea-cliffs, which together with 
other landscape units, have the capacity to link 
considerable tracts of land within the island in 
an ecological network. 
A Landscape Approach To Conservation: 
Another potential linkage at the landscape scale, 
which should not be overlooked in this context 
and with regard to possible ecological restoration, 
is abandoned agricultural land. In some areas 
of Gozo this occupies significant tracts of land, 
and seen in the broader context of ecological 
assets, agricultural land abandonment offers 
considerable opportunities for conservation. 
At the regional or biogeographic scale, one 
may consider the entire island of Gozo as a 
stepping stone for avian migration across the 
Mediterranean. Being located between the Cap 
Bon promontory (Dar Chichou/EI Haouaria) 
and Monte Ciccia in Sicily near Messina, both 
exceedingly important localities as points of 
convergence during migration, islands such 
as Gozo can provide 'continuity of habitat' 
across stretches of open sea between Africa and 
Europe. Notwithstanding that connectivity at 
the landscape and regional scales is particularly 
important for conservation strategy, linkages 
at the local scale should not be overlooked or 
neglected since these are especially important at 
the tactical level of conservation management. 
Integrating Ecological Sciences & Participatory Methods 
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Summary of main conclusions 
A number of key conclusions emerged from the 
research undertaken and described in previous 
chapters. It is firstly evident that ecological 
value can effectively be mapped through the 
application of the conservation value appraisal 
criteria; the combined results of both positive 
and negative criteria can provide an overall 
view of total ecological value at an island scale. 
The ecological value results for the island of 
Gozo illustrate that there are a number of 
sites, or hotspots, of higher ecological value 
than surrounding areas, as well as smaller 
patches with positive scores for ecological 
value. Furthermore, analysis of ecological value 
of different biotopes revealed that particular 
biotopes have higher ecological value than 
others; such biotopes include sand dunes, 
wetlands, aerohaline/rdum assemblages, 
garrigue/phrygana, and coastal communities. 
Conversely, particular biotopes, including 
wooded (afforested) areas and disturbed 
ground, registered low scores for ecological 
value. Similarly, analysis of ecological value 
of different landscape units revealed that 
particular landscape units have a higher 
ecological value than others, such as sheer 
sea-cliffs, solution subsidence structures, low 
lying coast, coastal dunes, boulder screes and 
stack formations. Landscape units with lower 
ecological value include flat gently sloping 
terrain and (artificial) freshwater bodies. 
The results for ecological value of different 
biotopes and landscape units appear to relate 
very much to accessibility and exploitation of the 
land. Less accessible areas, or ones less suited 
for development/agriculture, appear to support 
richer biotopes of higher ecological value, and 
vice-versa. This result emphasizes the necessity 
of considering the human dimension; in light of 
this consideration, key pressures on landscape 
were identified in participatory exercises with 
various stakeholders and key actors. 8 main 
pressures were identified, namely, (i) quarrying, 
(ii) pollution from agriculture, (iii) urbanization, 
(iv) visitor pressure, (v) hunting & trapping, (vi) 
grazing, (vii) landfill and, (viii) reclamation, 
land abandonment & proliferation of alien 
species. Of these, urbanization was identified 
as the most significant pressure by practically 
all stakeholder groups. Some minor differences 
emerged between different stakeholder groups, 
in terms of their stakeholder category in relation 
to the resource, gender and age groups. 
In terms of methodologies, the identification 
of pressures using soft systems approaches 
appears to lend itself well to the derivation of 
sustainability indicators. A number of such 
indicators were identified for the different 
pressures determined. The ecological value 
results and the results from the stakeholder 
exercises demonstrate that a holistic 
management strategy is needed for Gozo, 
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as consideration of ecological assets without 
consideration of the human dimension will not 
achieve sustainable conservation in the long-
term. It also appears that there is much scope 
for implementing pro-active initiatives, namely 
ecological restoration. 
Ecological restoration and 
connectivity - a proposal for Gozo 
With respect to connectivity, the island of Gozo 
supports all three linkage scales - regional, 
landscape and local. On the biogeographic (or 
regional) scale the island has the potential of 
meeting long-term conservation requirements, 
as a central Mediterranean hub primarily for 
bi-annual avian migration. Had it not been for 
the widespread disturbance of birds, many of 
the natural landscapes in Gozo could cater for 
most of the life cycle requirements of numerous 
groups, in particular, species frequenting or 
dwelling within sea-cliff, inland escarpment, 
flat-topped karstic plateau and valley areas. 
In the absence of large-scale marshlands on 
the island, valley systems and other water 
catchment areas function as wetlands, albeit on 
a smaller scale. Moreover, a range of important 
habitats occur within the cultural elements of 
the landscape in Gozo; the numerous churches, 
wayside chapels, monasteries, rural farmhouses 
and karstic caves (used to store fodder or keep 
livestock) offer refuge to species like Barn Owl 
(Tyto alba) as well as various species of micro-
Chiroptera. In addition, large open cereal 
fields and semi-natural grasslands on some of 
the clay taluses provide habitat for a number 
of avian species including harriers (Circus sp.) 
on migration. The absence of any real extensive 
woodland plays a role in the lack of breeding 
forest species and large roosting migratory 
raptors. Although the widespread distribution 
of archaeophytic carobs across the entire island 
and the often dense tree cover at the base of 
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escarpments contribute in no small way to 
providing a wooded habitat, these nevertheless 
fail to make up for this deficiency since neither 
of these assemblages develop into a woodland 
ecosystem nor form anything resembling a forest 
canopy, in terms of height or cover. All the afore-
mentioned habitats also serve an important 
ecological function, at the biogeographic scale, 
in the life cycle of numerous migratory insects 
that traverse the central Mediterranean Basin, 
using the Maltese Islands as a staging point 
between larger landmasses. 
Where connectivity at the local and landscape 
scale is concerned, fragmentation poses a major 
risk. When the ecological function of a given area 
no longer meets species' habitat requirements 
(such as for breeding, foraging, roosting and 
wintering), it may very well fail to support 
a viable population. To function as a viable 
metapopulation (group of spatially separated 
populations of the same species which interact 
at some level), several areas of suitable habitat 
must be functionally connected in order to 
support a population so that a chance extinction 
in one area allows re-colonization from another. 
An important attribute that requires careful 
consideration for rare species and those found in 
scarce habitats is the fact that some species are 
known for their reluctance to cross even small 
areas that do not constitute a preferred habitat. 
Another factor worthy of note is that effective 
conservation of habitats and their wildlife 
cannot be achieved by crisis management 
and short-term responses . In order to counter 
the impact of habitat loss and fragmentation 
within an island like Gozo, a strategic approach 
is crucial for the notion of connectivity to be 
wholly integrated into conservation. In order to 
deal with the various constraints that arise from 
the loss and fragmentation of landscapes and 
habitats therein, a number of action points may 
be considered, essentially as a response to restore 
connectivity and enhance nature conservation. 
The proposals listed below primarily aim to 
improve the conservation potential of individual 
habitats without, however, straying from 
the significance of utilizing linkages within 
protected landscapes. These are: 
(i) Enlarge the extent and range of protected 
areas and declare and/or restore 
other adjoining or nearby tracts with 
conservation potential. Substantially large 
tracts of habitat are more likely to support 
self-sustaining populations of flora and 
fauna (Bennett 1999). Increased habitat 
extent also enables an area to maintain 
greater species richness, support fuller 
assemblages and communities, and sustain 
ecological processes (Forman 1995). 
Protected areas should not be isolated from 
their surrounding landscapes, nor from 
surrounding land-uses. Indeed, one should 
be discussing and promoting protected 
landscapes that form an integral part of a 
wider matrix that includes nature, a semi-
natural topography and a significant cultural 
dimension. The latter includes activities 
that are both conducive to conservation, like 
some aspects of agricultural activities, e.g., 
rubble walls, planting of archaeophytes, 
organic farming, etc., and some that are 
undeniably quite harmful, such as those 
which lead to fragmentation, quarrying, 
uncontrolled use of pesticides, hunting and 
trapping, grazing, etc. 
Sites that are declared conservation areas 
are subject to a suite of pressures and 
impacts from their surroundings because (a) 
movements of flora (primarily in seed form) 
and fauna as well as water and wind do not 
stop at the designated boundaries, and (b) 
of the spill-over effects of human activities. 
Moreover, protected areas rarely provide a 
balanced representation of ecological assets 
within a region. It is often argued that such 
areas were only set aside because, in the past, 
these were found or perceived to be least 
productive agriculturally or for some reason 
inaccessible for other economic or domestic 
activities. Hence, it is crucial to designate or 
design linkages that permit connectivity that 
is physical and as direct as possible between 
different important habitats and adjacent 
areas that serve as buffers, and, where this 
is not viable, restore or create habitat that 
would, as a minimum, provide a stepping 
stone effect within the landscape matrix. 
(ii) Enhance the quality of existing habitats 
by allowing natural processes to go 
on, concurrently ensuring· adequate 
protection measures accompanied by 
satisfactory enforcement. It is a reality 
within the Mediterranean Basin that semi-
natural landscapes are, more often than 
not, subjected to multiple uses, where 
nature conservation objectives need to be 
weighed against other, often conflicting, 
land-use intentions. Controls on land-uses 
to minimize environmental degradation 
are a necessity, especially where anthropic 
activities threaten to irreversibly alter a 
landscape or reduce its sustainability. 
Trade-offs will often be necessary, although 
conservation frequently tends to lose out 
when set against economic or other social 
objectives, resulting in the loss of important 
habitats and their biota. 
(iii) Contain anthropogenic impacts from 
surrounding areas and land-uses. 
Anthropic activities are a source of major 
impact on ecological assets, especially 
where landscapes are heavily fragmented. 
Evidence shows that processes beyond 
protected areas have a considerable 
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influence on populations and communities 
within fragments (Saunders et al. 1991). 
Large-scale incursions by invasive species 
following disturbance, like Oxalis pes-
caprae, building development and modified 
physical conditions along protected area 
boundaries and road verges within, all 
facilitate a reduction of the conservation 
potential of remnant fragments. A range 
of actions such as micro-scale zoning· to 
control certain activities and land-uses near 
important habitats and communities as well 
as the setting up of buffer zones to minimize 
impacts and pressures from external factors, 
coupled by management and monitoring 
programmes, would help counter some of 
the effects caused by external disturbance. 
(iv) Promote and maintain connectivity to 
counter the influence of habitat isolation. 
The benefits of linkages are numerous 
since these assist movement and dispersal 
(a) during migration and for everyday life 
cycle requirements, (b) between fragments 
across inhospitable environments, and (c) 
that create opportunities for re-colonization 
following local extinction. Connectivity 
also assists in the maintenance of biological 
processes, in particular those that depend 
on animal vectors such as seed dispersal, 
pollination and predation. The concept of 
a linked system of habitats and landscapes 
should be seen in the context of an 
integrated approach to nature protection 
since multiple tracts of habitat that function 
as an interacting system are a more effective 
means of conservation than a similar but 
isolated set of habitat tracts (Ben nett 1999). 
The conventional approach to conservation 
has, for years, been based on the selection and 
management of sites as protected areas of one 
form or other. These areas normally fall within 
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categories in which the conservation of nature 
is given high priority or in which conservation 
aims need to be balanced with various forms 
of land-use, on occasion even incompatible 
with conservation; a case in point are the 
numerous trapping hides and shooting butts 
within scheduled areas and Special Areas of 
Conservation (SACs) that form the nucleus of 
proposed Natura 2000 sites on Gozo, some 
of which form part of the nine hotspot sites 
identified by the current research (Figure 9.1). 
Typically, the pattern of such protected areas 
is that of stand-alone, very often scattered, 
land parcels that represent a range of different 
communities and ecosystems. There has been a 
growing concern among conservation specialists 
that, on its own, a protected area-based strategy 
will not suffice to ensure long-term conservation 
needs of biota and their habitats. The way 
forward should be three-pronged, that is: 
• To increase the number and spatial extent of 
protected areas. 
• To recognize the urgency to extend 
conservation boundaries with a view to 
include entire landscapes, embracing both 
natural/semi-natural and cultural elements. 
• To ensure connectivity through a system of 
linked habitats and, where this is impractical 
due to distance or fragmentation, then 
restoration and/or habitat creation may 
need to be considered so as to secure some 
form oflinkage. 
Such strategy may not only apply for Gozo but 
to other areas within the Mediterranean, where 
human pressures have negatively impacted 
landscapes and the environment in general in no 
small manner. An example that comes to mind, 
at the biogeographic scale, is the island of Gozo 
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and similar Mediterranean islands in the context 
of climate change and bird migration. Potential 
future change in the global climatic patterns may 
have a significant influence on the distribution 
of vegetation along the passage routes, on which 
numerous species are dependent for a variety of 
reasons. Thus, a retreat of the forest cover within 
the Atlas mountain range in tlle Maghreb due to 
changes in levels of precipitation and increased 
aridity, coupled by ever-shrinking woodland on the 
European shores of the Mediterranean would, over 
time, widen the gap between the forests of central 
Europe and tllOse located SOUtll of sub-Saharan 
Africa considerably. In this context, Gozo and 
similar islands across tlle Mediterranean provide a 
system of crucial stepping stones within the Basin, 
and any restoration and woodland creation would 
be of immense benefit to bird migration. 
Figure 9.2 demonstrates an island-wide proposal 
based on the notion of connectivity and illustrates a 
scheme for connecting the hotspot sites researched 
in the study via landscape scale linkages, involving 
botll linear corridors and stepping stones. The 
map shows (i) a number of double-headed arrows 
which indicate tlle two-way movement along 
linear corridors such as sea-cliffs, escarpments, 
cliff-tops and boulder scree regions on the 
maritime boundary of the island; (ii) a series of 
uni-directional arrows that indicate movement 
along valley systems and inland escarpments; and 
(iii) a series of squares to illustrate stepping stone 
effect across the terrain, where fraglnents, for 
example consisting of pockets of agricultural land, 
archaeophytic tree-cover, networks of rubble walls 
and prickly pear stands, aid movement across tlle 
landscape. With tlle realization of tlle proposed 
ecological restoration scheme across tlle island, 
connectivity would increase greatly, facilitating 
movement for biota across the landscape. It should 
be noted, nevertlleless, that tlle scheme proposal 
is merely indicative, and does not take land 
ownership into consideration. 
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Developing a policy framework 
Protected areas are predominantly selected on 
the basis of their ecological assets; most are 
managed, if at all, in piecemeal fashion. This 
traditional approach to nature conservation 
has been the trend locally and also in many 
countries worldwide. More often than not, 
resources are scarce and areas declared protected 
are not adequately managed or even regularly 
monitored. There is growing recognition 
regarding the necessity to extend the reserve-
based approach to enhance conservation through 
the management of the whole landscape, since 
the maintenance of ecological processes does 
not depend solely on tracts of land dedicated 
to conservation, but also on surrounding 
areas. An integrated landscape approach is 
appropriate in situations where protected areas 
are spatially sparse or relatively small and 
therefore inadequate in guaranteeing effective 
long-term conservation. This is particularly 
relevant in countries like the Maltese Islands, 
where human population density is high, 
where land-use is dominated by urbanization 
and agriculture, and where the pressures on 
already dwindling natural habitats are intense. 
In such a scenario, conservation will essentially 
depend on the capacity to afford protection 
to species within cultural environments. The 
challenge, therefore, is to integrate biodiversity 
conservation with the sustainable management 
ofland and its resources. 
Planning at broad spatial scales for 
conservation is an essential aspect of an 
integrated landscape approach since the 
principal goal is to achieve conservation aims 
within the context of a mosaic of land-uses. 
The imposition of a planning regime will bring 
about a strategic, forward-looking approach 
to conservation, as opposed to the reactive 
response to managing land-use. A broad 
landscape-scale perspective is fundamental for 
the planning process to take into account the 
wider ecological and cultural processes that 
shape and alter the environment in a given 
area. This is not to say that the identification 
of core areas representing key communities 
and habitats is not important. On the 
contrary, areas with high priority habitats and 
accompanying assemblages are central to an 
integrated conservation strategy since they 
play a crucial role in supporting an array of 
diverse habitats and intact assemblages, and 
in sustaining natural disturbance regimes 
within the system. Such areas of high 
conservation value, apart from functioning as 
pools of important populations of flora and 
fauna and for the maintenance of ecological 
processes within the overall landscape, assure 
a level of protection for the conservation of 
habitats and biota. 
Nevertheless, such areas must not be seen or 
managed in isolation. Surrounding areas with 
multiple land-uses within the landscape mosaic 
need to be linked to ensure that connectivity, 
through a hierarchy of linkages, is sufficient 
to enable interchange between landscape 
components of species and parts thereof (genes, 
seeds, etc.). Managing a conservation system 
and its surrounding land-uses offers enormous 
challenges from the planning standpoint in 
view of the need to foster complementarity 
between nature protection and human needs 
through the sustainable utilization of resources 
within the overall landscape. However, 
implementation can also lead to potential 
constraints, especially where intensely utilized 
landscapes are concerned. More often than not, 
these relate to human attitudes as a result of, 
for example, antagonism towards conservation 
since this may present a stumbling block for 
land speculation within pristine and rural areas, 
a lack of coordination among agencies, and a 
lack of political will, among others. In taking 
into account the above considerations, policies 
should reflect the notion of an integrated 
landscape approach to conservation, encourage 
ecological restoration and ensure connectivity to 
link important habitats and assemblages with 
surrounding landscape areas. In this regard, 
the following policy recommendations apply: 
• Promote an integrated landscape approach 
to conservation by setting up a system of 
protected areas linked to the surrounding 
mosaic of rural land-uses, with a view to 
ensure that areas of high conservation value 
are managed as an integral part of a wider 
matrix that includes ecological assets and 
cultural elements. Specifically: 
1. Develop landscape conservation strategies 
that are forward-looking, as opposed to 
approaches that encourage ad hoc and 
reactive responses to managing land-
uses. 
11. Take into account the fact that 
maintenance of ecological processes is 
reliant on factors beyond protected area 
boundaries, hence the need to apply 
holistic approaches. 
iii. Seek the cooperation of relevant 
stakeholders to ensure their active 
participation in decision-making and the 
sustainable management/use of resources 
within the landscape. 
• Treat the phenomenon of agricultural land 
abandonment with urgency and set up 
specific guidelines to facilitate ecological 
restoration and rehabilitation. Favourable 
consideration should be given to private 
property-owners of formerly cultivated 
land in rural areas wishing to rehabilitate 
it ecologically. 
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• Ensure and maintain connectivity VIa a 
network oflinkages in the landscape in order 
to counter the negative impact of habitat 
isolation consequent to fragmentation. 
Recommendations for 
A number of important issues stem from the 
current research; issues that need to be addressed 
in the shortest time possible in view their serious 
potential impact and risk factor on environmental 
resources within the island of Gozo. A total of 
thirty-six recommendations are being proposed, 
each with a focus on protecting the landscape 
as the typical element of a rural Mediterranean 
setting. These range from the conservation of 
resources and ecological and cultural assets and 
the need for a participatory approach to decision-
taking to the pro-active strategy of habitat 
restoration, with a view to counter the negative 
effect of fragmentation through appropriate 
linkages, and tactical enforcement. 
It is thus crucial that a broad view to conservation 
is assumed, ensuring that whatever measures are 
considered, a holistic and integrated approach is 
employed. For example, while acknowledging 
that the Prickly Pear (Opuntia ficus-indica) 
is an alien species and has the potential of 
being somewhat invasive, to the detriment 
of indigenous floral species, its cultural value 
within a man-made agricultural landscape has 
also to be recognized, primarily in areas where 
dry stone rubble walls cannot be maintained 
without difficulty, e.g. dynamic clay hillsides that 
are cultivated, so common within the Gozitan 
landscape. Moreover, Opuntia stands, as 
indicated earlier, are especially important within 
open agricultural plains since they function as 
local corridors for wildlife as also as a means of 
nourishment for a variety of species (summer 
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migrant and resident passerines and small 
mammals feed on the fleshy fruits produced 
by this central American cactus) during the dry 
season. No doubt, potentially invasive species like 
Opuntia need to be controlled and every effort 
should be made so as not to allow such species 
to spread in areas of pristine habitat, where 
important plant communities thrive or where 
there is the potential for ecological restoration. 
Such management is critical to ensure that alien 
species, particularly potentially invasive ones, do 
not displace indigenous species on a wide scale. 
This is but one example where a stratagem, 
which is not bound by a narrow sectorial 
code for conducting nature protection, can 
be endorsed. Many others obviously apply 
where conservation and community needs 
can both benefit as a result of a pragmatic 
and pro-active management culture, based 
on principles of sustainability and integrated 
resource management, which is implemented 
for the common good. 
A recurring conclusion from this research 
is in fact that a broad and holistic view is 
necessary in environmental management; 
what appears to be a pressure to one 
manager can be perceived as an opportunity 
for environmental improvement through 
mitigation by others. As pointed out above, 
for instance, abandonment of agricultural 
land, a phenomenon on the increase not only 
on the island of Gozo but throughout much 
of the northern shores of the Mediterranean 
and the European mainland, was identified 
as a pressure on landscape by stakeholders, 
but at the same time was perceived as 
providing an arena for ecological restoration 
in this research. 
The recommendations that follow advance such 
an an11: 
Resource Management and Conservation 
Recognize that the cultural dimension and its diversity is an integral component of many 
ecosystems, particularly those of the Mediterranean. Every effort has to be made to seek a 
sustainable balance between conscientious human activity and conservation. 
Enhance the social, aesthetic and cultural fabric of the landscape and its surroundings, and contain 
development zone boundaries so that these do not encroach upon rural areas and sites of cultural 
landscape value. 
Contain anthropogenic pressures and impacts from surrounding areas and incompatible land-
uses within rural and semi-natural landscapes. 
Implement an island-wide research and monitoring programme to maintain vigilance over 
processes such as the spread of alien species and related displacement of indigenous species, 
and anthropic pressures and activities that lead to environmental degradation. 
Gradually remove non-indigenous eucalyptus plantations, which have a detrimental effect on the 
landscape as also on soil quality and groundwater resources, and replace with indigenous and 
archaeophytic trees and shrubs. Distinguish between wooded areas (plantations) and those areas 
that have the potential, site-wise, for restoration and therefore to support a full suite of species and 
understorey cover conducive to woodland creation. 
Rehabilitate the now defunct Gozo landfill at Xagnra, taking every precaution against gas emissions 
and spontaneous fires via an appropriate mitigation master plan, and convert the relatively large 
area into a popular park-cum-woodland. 
Recognize the detrimental effects of grazing on natural and semi-natural vegetation but take 
cognisance of the cultural aspect of this activity within typical Mediterranean landscapes; identify 
(i) strict 'no-go' areas and (ii) areas where this activity may be allowed with minimal consequence 
to the environment at large. 
Consult with interested parties to regulate and identify appropriate sites for outdoor recreational 
activities such as camping, climbing and abseiling; control activities such as off-roading which can 
have a detrimental effect on important habitats such as watercourses and clay slopes. 
Ensure transparency throughout the entire planning process, from inception of an initiative through 
to implementation and during the subsequent monitoring phase. 
Develop the human resource management capacity through a training regime for (i) personnel at 
different hierarchical levels and (ii) training-of-trainers. 
Ensure that adequate resources are made available for enforcement. 
In carrying out conservation projects, it is vital that the executing agency has a full and clear 
understanding of what is implementable given local capacity and resources. 
Policy 
Set up policies to deal with the phenomenon of agricultural land abandonment and to facilitate 
ecological restoration, habitat creation and environmental rehabilitation. 
Ensure strict adherence with dark-sky policies in order to safeguard rural and natural areas from 
unnecessary disturbance by light pollution where new developments are concerned, whether 
domestic or infrastructural. 
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Conduct assessments in a holistic· and wide-ranging manner; in appraising of 
environment it is crucial that knowledge encompasses social, economic & ecological consequences 
in both spatial/temporal dimensions before decisions are made .. 
Inrl<>rt"I(<> economic, social & environmental assessments within the sustainable 
development. 
Ascertain that problems and issues are well 
ideas and concepts are clearly defined and design 
and scope. 
Ensure the involvement of a Wide range of stakeholders in the decision:-taking process and 
encourage communication, collaboration and coordination between stakeholders, whilst 
utilizing conflict-resolution mechanisms where and when necessary. 
Understand the its natural processes (including its ecology and geomorphology) and 
the needs of local people before any plans are made; plans and forecast planning 
techniques should not just include economic and current national needs in the 
but must consider the implications of disrupting natural and cultural 
trends within a landscape. 
Encourage linkage 
conservation. 
habitats and ensure these are serviced a network of 
connectivity and promote an landscape to 
Set up a of conservation linked via ecologically r<>.,·tnr~'rl 
which could serve as buffer zones and/or linkages. 
Promote and maintain connectivity to counter the influence of habitat isolation and wherever 
fragmentation is deemed to have important habitats and wildlife 
Make every effort to restore and create new ones as research and monitoring 
such both on and micro (local) scales. 
Encourage line"agencles to broader and goals than those defined by 
sectoral interests. 
Encourage a culture among. officials and . local politicians, emphasizing the 
importance rather than personal relationships. 
""~''7~,,,,,.,, recocmize the ruleof and to 
to are the 
nd:SC11PE,S around their homes, towns .and 
sustainable to they cannot 
that stem from environmental rlAt'lr",rl",f·inn 
,..,ffir-,j",l., endeavouring to enforce it. 
natural resources that occur 
r"'r'nr1nI~70 that in order for 
to problems 
Information information on 
current debate on proposed manaqement interventions and natural 
resources, and to allow for feedback from the 
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Control and curb illegal development within areas designated 'outside development zone' 
(beyond designated development boundaries). 
Restrain any initiative for land take-up through reclamation of semi-natural and natural terrain for 
agriculture, development or other related activity. 
Curb the illegal extraction of borehole water that is (i) altering the landscape significantly through 
persistent irrigation, particularly during the dry hot summer months; and, (ii) resulting in the 
degradation of groundwater quality and accelerated saltwater intrusion, with resultant landscape 
impact due to salinization of the soil cover in some areas. 
Maintain strict vigilance over farming activity that has the potential of exacerbating levels of pollution 
from agriculture, both in terms of livestock waste and the use of pesticides, which would lead to 
groundwater contamination (Gozo's perched aquifers are particularly vulnerable) and an increase 
in nitrophilous vegetation and algal blooms. 
Strictly control any quarrying/rockc.mining and related activity, in terms of site selection, over-
exploitation of material. on site and spill-over effects as well as potential damage to groundwater 
aquifers; complete quarry-site rehabilitation should occur. Explore possibilities of importing 
materials, from sites where similar rock-types are available. 
Clamp down on illegal dumping and fly-tipping activity through surveillance concurrent with 
significant punitive measures, including financial responsibility for all expenses incurred to have 
the site cleaned up and rehabilitated. 
Apply existing laws and regulations where bird hunting and trapping is concerned and take 
immediate remedial action to counter (i) the widespread planting of alien eucalyptus trees across 
vast tracts of Gozitan landscape, and, (ii) the removal of indigenous vegetation to make space for 
trapping sites, often within important garrigue communities. 
The implementation of these recommended 
action points would not only be of benefit to 
landscape conservation and management, but 
to the environment and community at large. 
The island of Gozo has long suffered from 
neglect from the point of view of environmental 
protection. The island is characterized by a 
cultural attitude typical of small societies, 
where enforcing the rule of law in such 
matters as nature protection and situations 
leading to environmental degradation can be 
'complicated' and, often, not without lasting 
social implications. Moreover, draining a 
freshwater spring that feeds a valley community, 
dumping building waste on a lcarstic landscape 
that supports important garrigue biotopes or 
contaminating a wetland or coastal community 
with livestock waste will have severe long-term 
repercussions, primarily in view of physical 
smallness. The island does not boast of 
kilometres upon kilometres of terrain, and every 
act of environmental irresponsibility will take its 
toll on an ever-decreasing pristine environment 
and, in turn, result in a greater-than-ever human 
footprint, with its consequences. The term 
'uglification' was recently coined to describe the 
rapid rate of little-planned urbanization that 
was taking place on Malta, the main island. In 
a very short time, owing to its even smaller size, 
this may well be the prelude of things to come 
on rural Gozo. If for no other reason, present 
generations owe it to those yet unborn and who 
have yet to live, to maintain the rural charms of 
the 'island of Calypso'. 
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Responding to the multiple consequences 
of environmental change by developing 
effective strategies to maintain and protect 
biodiversity within modified landscapes of the 
Mediterranean is a major challenge in the face of 
competing demands for the use of land; this is 
also a key prerequisite for effective conservation. 
The interviews conducted during this research 
showed clearly that most environmental issues 
cannot be tackled sectorially, but in a holistic 
and integrated manner. Furthermore, it is quite 
apparent that stakeholder involvement needs to 
go beyond the framework of a quasi-mandatory 
process of consultation. Key actors need to 
form partnerships in order to make consensual 
decisions where the environment is concerned, for 
the mutual benefit of human welfare and natural 
processes. In view of the pressing need to counter 
environmental degradation on Gozo, the setting 
up of a task-force, made up of personnel from 
the planning, management and enforcement 
agencies, together with representatives of the 
environmental NGOs and other stakeholder 
groups, should strongly be considered. 
On the issue of habitat restoration and habitat 
creation, it should be said that such an island-
scale undertaking would no doubt entail 
considerable financial costs since (i) nurseries 
would need to be set up, (ii) large-scale planting 
across Gozo would take place over a number of 
years, and (iii) maintenance and monitoring will 
be required for the initial years. Logistically, 
it would thus be worthwhile to explore the 
possibility of involving local fanners, perhaps 
even shooters and trappers, to lend a hand with 
the upkeep of the plantations and to maintain a 
vigil over specific areas, especially for fire during 
the hot dry season. Such concepts of stewardship 
have worked well in conservation projects in parts 
of Africa, Asia and Latin America, and there 
is no reason why they should not be successful 
on a Mediterranean island. Stewardship may 
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be extended to involve a range of land tenures, 
where privately managed land, no longer in 
cultivation, can be utilized for restoration and 
subsequent public use and recreation. 
One major conflict that may rear its head, 
in the event that island-scale afforestation is 
implemented, is the issue of bird hunting. More 
trees can be expected to result in more roosting 
migrants, and conservation authorities will 
need to strike a balance between short-term 
action and long-term goals. Any sudden hard-
line approach to curb illegalities connected with 
bird killing may result in acts of environmental 
terrorism such as the torching of afforested areas; 
hence, there is a need for both enforcement/ 
surveillance and awareness/environmental 
education. Until a change in mentality occurs, 
it may be strategically wise to implement trade-
offs, in order to maintain the woodland habitat 
for the long-term good of conservation and the 
enjoyment of future generations. As people 
become more aware of environmental issues and 
understand that environmental legislation is 
there to be upheld and respected, the mentality 
will slowly change and trees will gradually 
become an accepted element of the local setting, 
as in other Mediterranean landscapes. 
Conservation is a dynamic affair and 
methodological innovations will continue to 
occur, as they have done in the past, as research 
unfolds new techniques and findings. It would 
appear that the next logical step for this line of 
research is to focus specifically on landscape 
scale ecological valuation while making a sound 
allowance for the cultural element, all within 
the ambit of protected landscapes. Protected 
landscapes offer an ideal management 
framework in this setting, particularly due 
to the fact that the human dimension is 
considered an integral part of the system. 
The notion of protected landscapes brings 
conservation into the social arena because it 
specifically allows for human uses. In line with 
changes in the paradigm of protected areas, 
protected landscapes aim to protect 'for' and 
'with' people. Social and economic concerns 
are placed on a level footing with biodiversity 
concerns. As a result, the concept offers a 
middle ground between conservation and 
development, providing a means for protecting 
biodiversity elements within a setting which 
also provides for sustainable livelihoods. In 
the case of Gozo, where the island's character 
is made up of natural, cultural and social 
elements, protected landscapes offer a much 
more appropriate framework for safeguarding 
this character than mere protection of isolated 
sites. For example, in view of the holistic nature 
of the concept, there are ample opportunities 
for incorporating ecological restoration and 
connectivity considerations. The concept can 
a Iso provide a marketable value oflandscapes in 
an island that depends so heavily on domestic 
and international tourism. It is the landscape 
and the traditional/cultural uses within that 
make Gozo so unique and not the island's 
specific sites alone; people do not visit Gozo 
simply for its Ggantija temples or its Azure 
Window (the natural arch at Dwejra), but for 
the island's rural charm and its distinctive, 
characteristic landscapes and seascapes. The 
Azure Window, the Neolithic temples or any 
other asset alone will not draw the crowds, as 
it is sometimes thought, if the island begins 
to be characterized by tower cranes, building 
sites and an encroaching urban footprint. 
When Gozo's rural charm is gone, so will be 
its visitors! 
Conservation should not be limited to protecting 
nature, in particular in the Mediterranean. The 
landscape approach to conservation provides 
the necessary management tools, as this 
research has shown, to apply holistic strategies 
that could enhance both natural and cultural 
assets. In line with increasing recognition that 
many conservation and land-use issues can 
only be tackled within a landscape framework 
(Sanders et a!. 1991, Franklin 1993), this 
research succeeded in developing methods for 
measuring ecological value at this scale. At the 
same time, it also addressed the very concerns 
identified by Hobbs in his seminal paper on 
the future oflandscape ecology (Hobbs 1997), 
notably concerns regarding (i) the lack of 
interdisciplinarity and integration in the field (ii) 
the 'academic vacuum' in which the discipline is 
developing and its limited practical applicability 
to real world policy and management issues, 
and (iii) the need for novel research approaches 
beyond emphasis on "statistical ri90ur and strict 
Popperian falsificationism". This research was 
fundamentally based on interdisciplinarity and 
on taking into account different perspectives, 
on practical applications and the use of novel 
and participatory approaches, as a consequence 
linking ecological science with the human 
dimension. It is thus hoped that this work will 
have contributed towards achieving a more 
applicable discipline where nature conservation 
in a Mediterranean context is concerned. 
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